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Certain aspects of total intravenous feeding in the pre- and post- 
operative management of patients who underwent major operations on 
the gastrointestinal tract have been previously reported (1). Great 
reduction in number of stools and amount of feces occurred during 
total intravenous feeding. At operation the intestinal tract was 
found empty and in good condition for surgical manipulation. 

The present report contains observations on the chemical and bac- 
teriological content of enemas, given at intervals, during total intra- 
venous alimentation, to patients subjected to minor surgical proce- 
dures. 


METHODS 


Diet. The intravenous diet consisted of a solution of casein hydroly- 
sate,? glucose and potassium chloride in water. 10 gm. of nitrogen and 
1600 calories per 1.73 square meters of the patient’s surface area were 
given daily (2). A uniform diet of this type was desirable for studies 
of the vitamin metabolism of these patients, which were carried out in 
collaboration with Dr. Saul H. Rubin and Dr. Elmer Sevringhaus and 
are to be reported elsewhere (3). The quantity of Amigen given per 
1.73 square meters of surface area contained approximately 33 meq. of 
chloride, 75 meq. sodium, 330 mg. calcium and 700 mg. phosphorus. 


*The work described in this paper was carried out under a contract between 
the Johns Hopkins University and the Office of Naval Research. 

* This was usually Amigen which was supplied through the courtesy of Dr. 
Warren Cox, Jr. of Mead Johnson and Company. In our experience nausea and 
vomiting have occurred infrequently with this hydrolysate, using the concentra- 
tions and rate of infusion as previously outlined (1). In only one of the cases 
herein reported was vomiting apparently due to Amigen. 
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3 gm. of potassium chloride were added to the daily fluids of each pa- 
tient. In some instances sodium chloride was added also. The total 
volume of fluid per day averaged about 3800 cc. This was infused over 
an eight hour period, usually from 9 A.M. to5 P.M. No other water, 
food or medication was given. The patients were permitted to rinse 
the mouth with water as desired. 

Enemas and Stools. Enemas of sterile physiological saline were ad- 
ministered prior to intravenous feeding and at the ends of various 24- 
hour periods during the course of the intravenous feeding. In all cases 
except one, the volume of each enema was 750 cc. The fluid was in- 
stilled three times to assure reasonably complete recovery of colonic 
contents. The volume of the fluid returned was usually greater than 
70 per cent of that of the original enema. Smaller returns were often 
obtained when enemas were given in the first few days following spinal 
anesthesia, even though a rectal tube was inserted to increase recovery. 

In cases in which bacteriologic studies of the feces were made, the 
first colonic washing was cultured. In some patients a complete col- 
lection of feces was made during the 24 hours prior to the start of intra- 
venous feeding. This was diluted to a known volume and cultured as 
described below. 

The initial enema was not analyzed chemically since it did not con- 
tain material representing the metabolism of the intravenous feeding 
period. Subsequent enemas and stools were analyzed. 

Chemical. The enema return was mixed thoroughly in a Waring 
blendor and an aliquot taken for determination of nitrogen (4). An- 
other aliquot was ashed and brought into solution for analysis of potas- 
sium with the flame photometer as previously described (2), and for 
analysis of calcium (5) and phosphorus (6). 

Bacteriologic. After the return from the enema had been mixed 
thoroughly in a Waring blendor, serial tenfold dilutions were made in 
beef infusion broth. 1 cc. aliquots of dilutions 10-*, 10-*, i0-* and 
10-* were poured in rabbit blood agar plates. The plates were incu- 
bated aerobically for 24 hours at 37°C. and the number. of bacterial 
colonies counted. 


CASE REPORTS 


P. I. (J. H. H. #413610), was a 54-year-old man with almost complete esoph- 
ageal obstruction of nine weeks’ duration due to an intrinsic carcinoma. Follow- 
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ing laparotomy under ether anesthesia, during which metastases to abdominal 
lymph nodes were found, the patient was given intravenous feeding for six days. 
Daily 500 cc. enemas were administered. The enema given during the fourth day 
was not analyzed because of contamination with urine. Bacteriologic studies were 
not made. 

J. A. (J. H. H. #403466), a 17-year-old boy, was admitted for right inguinal 
herniorraphy. He was fed wholly by vein for seven days. Herniorraphy was per- 
formed under spinal anesthesia on the third day. Daily enemas were administered. 

H. A. (J. H. H. #403957), was a 37-year-old man with an umbilical hernia. 
Herniorraphy was carried out under spinal anesthesia on the third day of intra- 
venous feeding, which was given for nine days. Daily enemas were administered. 
The enema fluid recovered at the end of the third day was clear and scanty. 
Through error it was discarded. Bacteriological studies were not made. 

G. R. (J. H. H. #410439), was a 28-year-old man with a left inguinal hernia. 
Herniorraphy was performed under spinal anesthesia on the second day of intra- 
venous feeding, which was given for seven days. The first day, while receiving a 
casein hydrolysate other than Amigen, the patient experienced severe nausea and 
vomiting which were followed by several spontaneous stools. The following days 
Amigen was given without reaction. Enemas were given at the end of the first 
and seventh days. 

B. A. (J. H. H. #318701), a 16-year-old boy, was admitted for repair of an 
umbilical hernia. Intravenous feeding was given for eight days. Herniorraphy 
was carried out under spinal anesthesia on the third day. An enema was given at 
the end of the eighth day. 

O. F. (J. H. H. #413610), was a 42-year-old man with an epigastric hernia. A 
complete collection of feces was made in the 24 hours prior to the start of intra- 
venous feeding. Herniorraphy under spinal anesthesia was performed on the 
third day of intravenous feeding which was given for five days. Vomiting occurred 
several times during the last two days of intravenous feeding, but there were no 
spontaneous stools. An enema was administered at the end of the fifth day. 

J. O. (J. H. H. #197187), a 33-year-old man, was admitted for excision of an 
ischiorectal sinus tract. A complete collection of feces was made during the 24 
hours prior to the start of intravenous feeding. A spontaneous stool occurred 
during the first day of parenteral feeding. Operation was performed under spinal 
anesthesia on the fourth of seven days of intravenous feeding. A casein hydroly- 
sate other than Amigen was given, and vomiting of small quantities of material 
occurred two to six times per day during the last three days. Thereweretwo 
spontaneous stools during the last day of intravenous feeding. Enemas were given 
at the end of the third and seventh days. 

T. H. (J. H. H. #305627), was a 56-year-old man with pruritis ani. A complete 
collection of feces was made during the 24 hours prior to intravenous feeding. 
Alcohol injection was carried out under spinal anesthesia on the sixth of seven days 
of intravenous feeding. There was a small loss of fecal material at operation. 
Enemas were given at the end of the fifth and seventh days of intravenous feeding. 
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TABLE I 
Recovery of minerals and nitrogen from colon by enemas and stools during total 
intravenous feeding 
VOLUME o7| 
PATIENT | DAY SPECIMEN ja | caucrum Pl a | NrTRocrN 
ERED | 
Group 1 
per cent | me. | me. | meg. | em. 
B.A 8 | Enema im 4 a 6; 1 | 0.1 
Amount perday | 0.9) 0.8} 0.1 | 0.01 
F. R. 2 Stool | 664 | 336 18 | 0.1 
| 8 | Stool 48 | 319 | 332 16 «36| «(0.3 
| 8 | Enema | | 11 15 1 0.1 
| — «—_ — | — 
| | Total 994 | 683 | 35 0.5 
Average per day 124 8 | 4 0.1 
H.I | 7 | Enema 93 6 3 1 0.0 
Amount per day 0.9 0.45 0.1 0.0 
Group 2 
P.I 1 Enema 79 4 1 0 0.0 
2 Enema 60 5 :s, © | 0.0 
3 Enema -m ) Pp 8) 2 pe 
4 Enema Not analyzed | 
| § Enema | 60 28 17 1 0.0 
6 Enema | 76 137 35 1 | 0.1 
Total | 193 | 62 | 4 | 09 
Average per day | 39 12 0.8 | 0.2 
J. A. 1 Enema | 67 166 32 0 | 03 
2 Enema ; 80 | 8 6 1 0.6 
3 Enema | Ss | 5 1 1 | 0.3 
4 | Enema mi 8 1} 0 | o.1 
5 Enema 70 4 2 1 | 0.2 
6 Enema | 3 | 22 | 2 2 0.2 
2 Enema 93 | 77 41 8 | 0.7 
ie dieeedl paella | epnitcten 
| Total | 28 | 85 | 13 | 2.4 
2 0.3 


Average per day 41 | 12 
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TABLE 1—Concluded 


| | 
































| VOLUME OF 
parent | Day | SPECIMEN ae CALCIUM hanna ae. | WITROGEN 
ERED | 
——. or proms | ae. a. | op. | om 
H.A 1 Enema | 70 111 96 6 0.1 
2 Enema 73 26 28 4 0.8 
3 | Enema | Not analyzed 
4 | Enema 60 4 2 0 0.0 
5 | Enema 89 6 13 1 0.5 
6 | Enema 84 9 31 7 1.4 
7 | Enema 71 259 240 8 1.1 
8 | Enema 81 74 30 9 1.8 
9 | Enema 89 231 119 | 10 0.5 
| | —— a — 
| | Total 720 559 | 45 6.2 
| Average per day 80 62 5 0.7 
Group 3 
o.F. | 5 | Enema | s7 | 139 32 | 6 | 08 
| | Amount perday | | 28 i 2 0.2 
| | | | 
G. R. | 1 | Stool | | 1,670 | 985 | 25 | 0.3 
1 | Enema | fe} Da aes 0.7 
7 Enema | so | | mw] Ss 1.0 
(Le 
Total | 1,708 | 1,048 | 32 | 2.0 
| Average per day | | 244 150 | 5 | 0.3 
| | | j 
j.o 1 Stool | | 470 | 356 wf 0.5 
3 Enema | 9 | 6 | 3} 0 | 0.0 
7 Stool | | Si3 | 344 | 18 | 1.2 
7 Enema | es P e&? B® | 0.0 
| = a 2 
| Total | 993 706 | 29 «| 1.7 
Average per day | | 142 | 101 4 | 9. 





Because of the loss of feces at operation, excretion studies on this patient are not 
included. 

F.R. (J. H. H. #310860), a 56-year-old man, was admitted for repair of a right 
inguinal hernia. There was no anemia or leukocytosis, but he was found to have 
eosinophilia of 20 and 11 per cent by two determinations. Two specimens of feces 
were examined by a parasitologist who found no parasites. Feces were collected 
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during the 24 hours prior to eight days of intravenous feeding. Herniorraphy 
under anesthesia with sodium pentothal and ether was carried out on the fourth 
day. The patient had spontaneous stools on the second and eighth days. An 
enema was given at the end of the eighth day. 

H. I. (J. H. H. #422744), was a 57-year-old man with bilateral inguinal hernias. 
Herniorraphy was performed under anesthesia with sodium pentothal and ether 
on the third of seven days of intravenous alimentation. There were no spontane- 
ious stools. An enema was given at the end of the last day of intravenous feeding. 


RESULTS 


Chemical Studies. The data, obtained by analyses of enemas from 
each patient, are given in the three subdivisions of Table I. Patients 
who received infrequent enemas are in group I; those who received 
daily enemas are in group II; patients who experienced nausea or 
vomiting during the intravenous alimentation are listed in group III. 

There are three patients in group I. Each of these patients received 
an enema on the morning that intravenous feeding began, and no sub- 
sequent enema was given until the course of intravenous feeding was 
completed. Patient B. A. had no spontaneous evacuation. The 
enema given at the end of eight days of intravenous feeding recovered 
7 mg. of calcium, 6 mg. of phosphorus, 1 meq. of potassium and 0.1 
gm. of nitrogen. H. I. had no spontaneous evacuations. An enema 
given at the end of seven days of intravenous feeding recovered 6 mg. 
of calcium, 3 mg. of phosphorus, 1 meq. of potassium and 0.0 gm. of 
nitrogen. F. R. had two spontaneous evacuations (one on the second 
day of intravenous feeding and one on the last day. An enema was 
given on the last day after the spontaneous stool). Total recovery of 
material from the colon over the eight day period of intravenous feed- 
ing was 994 mg. of calcium, 683 gm. of phosphorus, 35 meq. of potas- 
sium and 0.5 gm. of nitrogen. 

Group II. Three patients received daily enemas. 193 mg. of cal- 
cium, 62 mg. of phosphorus, 4 meq. of potassium and 0.9 gm. of nitro- 
gen were recovered from P. I. in six days; 284 mg. of calcium, 85 mg. 
of phosphorus, 13 meq. of potassium and 2.4 gm. of nitrogen from J. 
A. in seven days; and 720 mg. of calcium, 559 mg. of phosphorus, 45 
meq. of potassium and 6.2 gm. of nitrogen from H. A. in nine days. 

Group III. Three patients experienced nausea and vomiting. O. 
F. received no enemas in five days of intravenous feeding during the 
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Recovery of viable aerobic bacteria from the colon by enemas and spontaneous stools during 
total intravenous feeding 








| 
PATIENT) 


F. R. 


J.A. 


j.0. 


xuoc © 


DAY | 


eo © 


sa wo © NOUS WH SO uno oO 


Oo 


MATERIAL 


Stool 
Enema 
Enema 


Stool 

Enema 
Enema 
Enema 


Enema 
Enema 


Stool 
Enema 
Enema 


Enema 
Enema 
Enema 
Enema 
Enema 
Enema 
Enema 


Stool 

Enema 
Enema 
Enema 


Enema 
Enema 
Enema 


Enema 
Enema 


ENEMA 
RECOV- 


| ERED 


per cent 


91 
47 


136 
| 93 


voL- 
UME 
DILU- 
TION 
OF 
STOOL 


200 


200 





BAC- 





TOTAL 
‘com | ae, 
CENTRA~) pecov- 
B..-d | ERED 
x 108 | 10° 
5 1.0 
8 5.4 
48 16.9 
6 1.2 
1 0.5 
3 1.2 
3 2.1 
0.3 0.2 
25.3 | 15.0 
6 1.6 
1 8 
158 |103.0 
2 0.8 
19 | 11.4 
so i .2 
| 29 71.6 
21 |110.0 
73 399.0 
105 734.4 
| 
| | 
11 2.2 
9 6.7 
3 2.1 
9 6.5 
0.04, 0.026; 
0.02) 0.013 
0.02! 0.013 
| 26 | 26.4 
1 9 


Day 0 is the day of oral feeding prior to the start of intravenous feeding. 


NET CHANGE IN ENEMA 


| COUNTS (APPROXIMATE) 


3-fold incr. 


4-fold incr. 


75-fold incr. 


128-fold incr. 


917-fold incr. 


No change 


2-fold decr. 


37-fold decr. 


N 
GRAMS 
| TOTAL 


| 0.10 


| 0.10 
| 0.01 


| 0.80 
| 0.30 


| 0.30 
| 0.10 
| 0.20 

0.20 
| 0.70 


0.50 


0.00 
| 0.00 


| 0.30 
| 0.70 
| 1.00 


| 0.00 
| 0.00 








522 L. E. DUNCAN, JR., G. S. MIRICK AND J. E. HOWARD 


last two of which nausea and vomiting occurred. An enema at the 
end of this time recovered 139 mg. of calcium, 32 mg. of phosphorus, 
6 meq. of potassium and 0.8 gm. of nitrogen. G. R. had a spontaneous 
stool during the first day of intravenous feeding, during which nausea 
and vomiting occurred. 1708 mg. of calcium, 1048 mg. of phosphorus, 
32 meq. of potassium and 2.0 gm. of nitrogen were recovered in one 
stool and two enemas during the seven days of intravenous feeding. 
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DAYS OF INTRAVENOUS FEEDING 
Cuart I. RECOVERY OF VIABLE BACTERIA FROM THE COLON BY ENEMAS 
DURING TOTAL INTRAVENOUS FEEDING 


The concentrations of bacteria in returned enema fluids are plotted against the 
days of intravenous feeding on a semilogarithmic graph. 


J. O. passed a stool rich in minerals during the first day of intravenous 
feeding. Enemas were given on days 3 and 7. Two more stools were 
passed the last day of parenteral feeding, during which nausea and 
vomiting occurred. From these stools and the enemas on days 3 and 
7, a total of 993 mg. of calcium, 706 mg. of phosphorus, 29 meq. of 
potassium and 1.7 gm. of nitrogen were recovered during seven days. 

Bacteriologic Studies. The data obtained by culture of the stools 
and enemas are recorded in Table II. It will be seen that in five of 
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the eight cases studied (F. R., T. H., B. A., O. F., J. A.), there were 
increases of 3, 4, 75, 128 and 917-fold respectively, in the total number 
of viable aerobic bacteria recovered from the last as compared with 
the first enema. In one case (J. O.) there was no appreciable change 
in viable bacterial cells. In the other two cases (G. R. and H. I.) 
there was a decrease of 2 and 37-fold respectively in the second speci- 
men. 

The concentration of viable bacteria in the enema returns are shown 
on a semi-logarithmic scale in Chart I. 


DISCUSSION 


Chemical Data. The data yielded by these analyses of colonic wash- 
ings are not clearly indicative of the status of intestinal tract physiology 
during total intravenous feeding. However, certain features seem 
worthy of comment. 

One feels uncertain of the completeness of collection of colonic con- 
tents, and only gross differences can be fairly interpreted. In some 
instances materials may lie dormant in the gut for many days. Al- 
bright has stressed the so-called “lag period” in fecal excretion of cal- 
cium and phosphorus during metabolism experiments in which gross 
dietary alteration of these elements are made (8). Further evidence 
of this lag was our recovery of more than 3 gm. of calcium and 2 gm. 
of phosphorus in three stools passed postoperatively by a patient who 
had been on total intravenous feeding for eight days (9). Barium, too, 
may lie for long periods in an inactive colon. A patient with ileostomy 
for ulcerative colitis was given total intravenous feeding prior to re- 
anastomosis. For many months nothing had been passed per rectum, 
but one month before operation a barium enema had been given to 
discern the colonic status. This was followed by several cleansing 
enemas. The first stool passed after reanastomosis contained con- 
siderable quantities of barium (9). 

One feels uncertain also of the origin of colonic contents obtained 
early during the course of total intravenous feeding, due to the variable 
time of passage of food through the intestinal tract. These fecal con- 
tents probably are the result of food eaten prior to intravenous feed- 
ing. However, colonic contents obtained subsequently probably 
reflect material which has arrived by secretory activity during intrave- 
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nous feeding. Such material might result from upper intestinal tract 
juices* which had not been reabsorbed, or secretions into the colon 
directly. The latter seems highly unlikely; previous studies with iso- 
lated pouches have shown little or no secretion by the colon of the 
elements under study here (7). 

With these considerations in mind, one is struck by the small colonic 
contents of the patients in all three groups. Patients B. A. and H. I. 
in group I had no stools during the intravenous feeding periods of 
eight and seven days, respectively; and their colonic contents were 
negligible at the end of the periods. F. R., also in group I, had two 
spontaneous stools. That of day 2 may be discounted for reasons de- 
scribed above. That of day 8 may represent material secreted during 
the eight days of intravenous feeding. 

Recovery of calcium, phosphorus, nitrogen and potassium in the 
washings of group II, who were given daily saline enemas, was slightly 
higher than in group I. The yield at the end of day 1 was not invari- 
ably greater than the average of subsequent days, though usually it 
was so. 

In group III, who experienced some nausea and intestinal unrest at 
some time during their intravenous feeding, again with elimination of 
the fecal excreta of day I, one finds somewhat greater colonic contents 
than in group I. 

The conclusion may be reached that, during total intravenous ali- 
mentation, in the absence of nausea or vomiting, and when enemata 
are not regularly administered, there are small quantities of calcium, 
phosphorus, nitrogen and potassium in the colon. Upper tract secre- 
tory activity is either greatly reduced, or the normal secretions are 
reabsorbed prior to reaching the colon or very promptly after reaching 
the colon. That there is intimate functional reflection on the small 
intestine by abnormalities in the colon and vice versa is well known. 
A patient (previously mentioned above) had an ileostomy; the colon 
healed and after a year reanastomosis was carried out. For three days 


* This includes gastric, intestinal and biliary fluids and saliva. We were unable 
to estimate the amount of saliva swallowed; the patients felt it was minimal. How- 
ever, in nauseated patients, salivation was increased and probably considerable 
material was swallowed. 
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prior to reanastomosis and for eight days afterward, this patient was 
fed wholly by vein on a constant diet. The fluid contents emerging 
from the ileostomy contained slightly more than 200 mg. of phosphorus 
and from 100 to 150 mg. calcium per day. Subsequent to reanastomo- 
sis the patient began to have stools per rectum and the content of these 
stools fell steadily from 200 mg. phosphorus and 130 mg. calcium to 
45 mg. phosphorus and 50 mg. calcium. During this same postopera- 
tive period, urinary calcium and phosphorus rose. Because of the 
altered physiology of the gut induced by the reanastomosis, there was 
less calcium and phosphorus excreted by the gut and more excreted via 
the urine. Whether the changed status resulted from the slower motil- 
ity through the small intestine (and, hence, greater resorption), resorp- 
tion of some calcium and phosphorus by the colon itself, or lessened 
secretion of these elements into the upper tract, we do not know. 

Nausea, or repeated enemata, seemed to act as stimuli to upper 
tract secretions, with the appearance of small amounts of calcium, 
phosphorus, nitrogen and potassium in the colon.‘ 

Bacteriologic Data. Studies have been carried out by many earlier 
workers concerning the bacterial content of human feces. MacNeal, 
Latzer and Kerr (10), in studies on 14 subjects for several weeks, 
found considerable variation but estimated by direct counts and by 
centrifugation methods that an average of 33 x 10” bacteria were 
excreted daily, which weighed dry 5.34 gm. and contained 0.585 gm. 
of nitrogen or 46% of the total fecal nitrogen. Matill and Hawk (11), 
in similar studies on two subjects, reported comparable results with 
an average daily excretion of 8.27 gm. of dried bacteria accounting for 
53.9% of the fecal nitrogen. 

No reports have been found of the total numbers of viable bacteria 
encountered. It is generally agreed, however, that viable bacteria 
account for only a small portion of the total bacterial mass. More- 
over, it has been pointed out by Eggerth (12) and by Weiss and Rettger 


* Relative quantities of these elements in the colonic contents followed a very 
rough pattern. The content of potassium rose somewhat more than the other 
elements in the patients who received daily enemas and those who were nauseated. 
In unpublished data from this laboratory, gastric juice has been found to contain 
considerable potassium (15 to 20 meq. per litre). 
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(13) that the majority of the viable bacterial cells in feces represent 
strictly anaeorbic species; these would not have been detected by the 
methods used in the present study. 

The pour plate method for bacterial counting used in this study is 
subject to considerable error. According to the criteria of Jennison 
and Wadsworth (14), however, this error was probably not greater 
than 20%. 

The results of the bacterial counts presented above bring out several 
points of interest. It was surprising to find that the total number of 
viable aerobic bacteria in the first enema of patients T. H., J. O., F. R. 
and O. F. was about the same as the number in the whole stool which 
immediately preceded these enemas. In two of the patients, J. 0. 
and F. R., the enema count was actually higher than the stool count, 
even though there were only traces of formed fecal material in the 
enema returns. The counts suggest either that the enema return con- 
tained unformed fecal material from high in the bowel, with more 
viable bacteria than the lower gut, or that viable bacteria occur in 
greater concentration on the mucosal surface of the bowel than in the 
mass of the stool itself. 

The rise in the total number of viable aerobic bacteria recovered in 
the enema returns from five of the eight cases studied during the course 
of total intravenous alimentation is of considerable interest and implies 
that such bacterial species can thrive in the gut even in the absence of 
ingested food. The progressive bacterial increase in one patient (J. A.) 
who received daily enemas, further suggests that either increased se- 
cretion of the gastrointestinal tract as a result of these enemas, or 
the daily removal of bacterial metabolic products, promoted bacterial 
reproduction or survival. 

The viable bacteria were in no case sufficiently abundant to account 
for any appreciable amount of the nitrogen observed. Since non-viable 
and anaerobic cells were not determined, however, it is possible that a 
considerable amount of nitrogen as well as the other elements measured 
might be of bacterial origin. 

SUMMARY 

The calcium, phosphorus, potassium and nitrogen and the bacterial 

content of spontaneous stools and enema washings have been studied 
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during periods of total intravenous feeding, and the following observa- 
tions made: 

1. During total intravenous alimentation, in the absence of nausea 
or vomiting, and when enemata are not regularly administered, there 
are small quantities of calcium, phosphorus, nitrogen and potassium 
in the colon. Upper tract secretory activity is either greatly reduced, 
or the normal secretions are reabsorbed prior to reaching the colon or 
very promptly after reaching the colon. 

2. Frequent enemas or nausea and vomiting increased somewhat the 
amount of material reaching the colon during intravenous feeding. 

3. In five of the eight cases studied, there was a rise in the total 
number of viable aerobic bacteria recovered in the enema returns, indi- 
cating that such bacterial species can thrive in the gut even in the ab- 
sence of ingested food. In the single patient receiving daily enemas, 
there was a progressive rise in the aerobic bacterial count. 
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The National Health Service Act is one of three important measures 
for social security planned to come into operation in July, 1948. One 
of the other measures, which has still to be debated in Parliament, 
will sweep away the remnants of the Poor Law; will transfer the grant- 
ing of financial aid from local to central government to be administered 
by a National Assistance Board; and will require the major local 
authorities to provide residential accomodation for the aged, infirm 
and others, together with special welfare services for handicapped 
persons, such as the blind. The third group of measures, already em- 
bodied in Acts of Parliament, deals with national insurance and cer- 
tain welfare services which include family allowances, improved 
money benefits for sickness and unemployment, and more generous 
pensions in old age. A mid-day meal and milk are to be provided 
free for all children in state-aided schools, and milk and vitamin 
supplements, free or at greatly reduced prices, for pregnant and nursing 
women and for pre-school children. 

The National Health Service is, in its main features, the logical 
outcome of a large number of public health measures that have been 
introduced during the past forty years. Indeed, the demand for such 
a service came in the first instance from the medical profession itself. 
The arrangements made during the recent world war for the co-ordina- 
tion of hospitals in Britain showed the advantages to be gained from a 
well-planned hospital system, and the rising costs of medical care made 
evident the desirability of providing some form of national health 
service available to all the people. The decision to, establish such a 
service was made by a Coalition Government and the outline of the 
proposed scheme was embodied in a White Paper in 1944. The Na- 


1A DeLamar Lecture delivered at the Johns Hopkins University, School of 
Hygiene and Public Health, October 3, 1947. 
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tional Health Service Act,? though passed by the present Government, 
differs in only a few—though important—respects from the White 
Paper scheme. 


OUTLINE OF THE SERVICE 


The Act places upon the Minister of Health a general duty “to 
promote a comprehensive health service for the improvement of the 
physical and mental health of the people of England and Wales, and 
for the prevention, diagnosis and treatment of illness.” The Minister 
is, of course, assisted by a large body of technical and administrative 
civil servants and advisers and is responsible to, and liable to be called 
to account by, Parliament for all his actions or shortcomings. He 
will have a special advisory body known as the Central Health Ser- 
vices Council, consisting of a majority of professional persons together 
with others who have experience of hospital management, local govern- 
ment and mental health services. The presidents or chairmen of six 
of the principal medical organisations will be exofficiomembers. Stand- 
ing committees of the Council will be appointed to advise on particular 
problems. In these ways practising members of the profession will 
be brought into direct contact with the regular work of the Ministry. 

The Service will be available to every man, woman and child in the 
country. With some small exceptions there will be no fees or charges 
to the patient but it will be open to people, if they wish, to pay for 
additional amenities in certain cases—for instance, the extra cost of 
more expensive articles or appliances, or for additional privacy in 
hospitals (which in any event they will be able to obtain free if it is 
medically necessary). 


HOSPITAL AND SPECIALIST SERVICES 


The Act transfers to the Government the existing property, premises 
and equipment of all voluntary and public hospitals. Though the 
Minister of Health has a general duty to provide hospital and special- 
ist services of all kinds, organised on a national scale, the actual ad- 
ministration of the services is delegated to regional hospital boards 
and to local hospital management committees. 


? There are separate National Health Service Acts (1) for England and Wales 
and (2) for Scotland, but the differences are immaterial. 
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For this purpose, England and Wales are divided into fourteen 
regions, each based on a university medical school whose influence 
will, it is hoped, do much to promote higher standards of professional 
work throughout the regions. The hospital boards have now been 
appointed by the Minister after consultation with the universities, the 
medical profession, the local health authorities and the voluntary 
hospitals. Members with experience of the mental health services 
areincluded. These boards, as agents of the Minister and in collabora- 
tion with the teaching hospitals, will plan, and execute the plan for a 
co-ordinated hospital and specialist service for their regions. They 
are in process of appointing for each large hospital, or related group 
of hospitals, within their region, a local hospital management commit- 
tee which will carry out the day-to-day management of the hospital 
under its control. In its task of appointing the members of these com- 
mittees, the regional hospital board must consult with organisations 
representative of general medical practitioners, with the senior medical 
and dental staffs of the hospitals concerned, and with those local 
government bodies which have been given powers as local health 
authorities. 

Hospitals or groups of hospitals that are designated as teaching 
hospitals are not under the control of the regional boards or local 
management committees. For each such hospital or group of hospitals 
a board of governors is being constituted which will include members 
nominated by the university, the regional board, and the senior staff 
of the hospital or hospitals concerned. 

The endowments of the teaching hospitals will pass direct to the 
new boards of governors; the endowments of the other voluntary 
hospitals will be placed in a central Hospital Endowment Fund. After 
existing liabilities have been discharged, the capital value of the Fund 
will be apportioned among the regional boards and the management 
committees. The income of each portion may be used by these bodies 
as they think best and they may also draw on the capital for any ap- 
proved purpose. 

Specialists may give either whole or part time service and private 
practice will therefore still be open to them. Although they will be 
attached to the staff of particular hospitals they will receive their ap- 
pointments from, and be the employees of, the regional hospital 








532 SIR WILSON JAMESON 


boards or the board of governors in the case of teaching hospitals. 
The appointments will be made on the advice of an expert professional 
advisory committee and only after public advertisement of the va- 
cancy in the manner customary for such positions in Great Britain. 
Private accommodation will continue to be provided in hospitals for 
persons who desire to pay the whole cost of their treatment—subject 
to the over-riding right of other patients to be admitted to such ac- 
commodation if medical considerations urgently require it. 


FAMILY DOCTOR SERVICE 


To a large extent the family doctor service will be the logical de- 
velopment of the service created by the National Health Insurance 
Act of 1911. The health insurance scheme has been an important 
factor in securing a basic standard of medical service for the employed 
sections of the community and at the present time provides a service 
for nearly one half of the total population of the country. So success- 
ful has it been that as early as 1933 the British Medical Association 
in their ‘Proposals for a General Medical Service” recommended that 
health insurance should be extended to dependants of insured persons. 
Undoubtedly the experience of the past 36 years will greatly facilitate 
the administrative arrangements necessary for making the family 
doctor service available to all. 

In the counties and in cities having the status of county boroughs, 
bodies known as local executive councils have been appointed to ad- 
minister the general medical and dental services. Half of the members 
of these bodies are representative of the local doctors, dentists and 
pharmacists, and it is with these bodies and not with the Government 
or with local authorities that the family doctor will enter into contract. 
Any general practitioner will be entitled to take part in the Service in 
the area in which he is already practising—he may at the same time 
continue to treat privately for fees persons who are not on his public 
list. People will have free choice of doctor, subject to the doctor's 
own consent, and all the well established professional relationships 
between doctor and patient will be retained. It is hoped that the 
doctors will be real “family doctors”, interested in the promotion of 
health and the prevention of ill-health just as in the treatment of the 
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sick. They will have all the available hospital, specialist and nursing 
help at their disposal. 

A doctor will mot be told where he must conduct his practice. Be- 
fore he starts public practice in a fresh area he will have to obtain 
the consent of a central professional body known as the Medical 
Practices Committee, but consent can be withheld only on the ground 
that the area in question has already an ample supply of doctors 
while other areas are still under-doctored. A doctor aggrieved by 
any decision of the Committee may appeal to the Minister. 

In future, practices that are wholly or partly within the National 
Health Service may not be bought or sold. However, as many doctors 
have invested considerable sums in the purchase of practices, the 
Government has decided to compensate them and a sum of £66 mil- 
lions will be provided to meet the claims. 


GROUP PRACTICE IN HEALTH CENTRES 


There has been an increasing tendency im recent years for general 
practitioners to enter into group or partnership practices. Such 
practices differ from their American counterpart largely in that they 
are composed wholly of general practitioners, the individual members 
of the group professing some degree of specialisation within the com- 
petence of the family doctor. The Medical Planning Commission of 
the British Medical Association in its draft Interim Report gave sup- 
port to this form of practice. While it is possible for such a group to 
practise without premises used in common, there is much to be said 
in favour of their sharing accommodation in what has come to be 
known as a health centre. In such a centre it is simple to provide 
more elaborate facilities for diagnosis and treatment, as well as secre- 
tarial and nursing assistance. In addition, some of the personal 
health services of the local health authority may usefully be based on 
such a centre and so make easier the participation in those services 
by the family doctor group. The advantage of having such a centre 
closely associated with a medical school and used for the teaching of 
medical students is so obvious as hardly to need mention. While 
doctors will continue to practise for some considerable time to come 
from their own professional premises, it is intended to experiment 
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largely in the provision of health centres. These centres will doubtless 
vary considerably in type, but if preventive and curative medicine are 
to blend in the new Service it is important that as many family doctors 
as possible should take part in the personal preventive health work 
for which the local health authorities are responsible. 


DENTAL SERVICES 


Here priority will be given to expectant mothers and young people. 
This will be done through the local health authorities’ maternal and 
child welfare and school health services. For those who do not come 
within the priority classes a general dental service will be available, 
but such persons will not be able to obtain full dental care without 
waiting. Any dentist who wishes to take part in the public service 
will have the right to do so and, like the family doctor, will contract 
for service with the local executive council. 


LOCAL HEALTH AUTHORITY SERVICES 


The councils of counties and of those cities having the status of 
county boroughs will be responsible for the provision of health centres 
and for their maintenance and staffing—apart from the medical and 
dental staff who will be provided by the local executive councils. 
They will also have the duty—now only a power—of making adequate 
arrangements for maternal and child care (other than institutional), 
for domiciliary midwifery, for public health and home nursing, for 
ambulance services, and for vaccination against smallpox and im- 
munisation against diphtheria. They are also empowered to make 
arrangements for the prevention of illness, the welfare and after care 
of persons suffering from illness or mental defectiveness, and for the 
provision of domestic help for households where such help is required 
on account of illness or other specified cause. County and county 
borough councils are responsible for education within their areas and, 
therefore, for the school health service. 

The compulsory vaccination of infants is abolished. During re- 
cent years the compulsory element has become increasingly unpopular 
and much of the legislation of the Vaccination Acts is now unenforce- 
able. It is expected that greater success will be achieved by methods 
similar to those which have already proved so successful in the case of 
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diphtheria immunisation, where a voluntary system has been estab- 
lished, based upon free facilities coupled with an intensive use of the 
methods of health education. 

It will be seen that, though they will lose their hospitals, local 
health authorities will have their other functions considerably ex- 
tended and will have many important duties to perform. Medical 
officers of health have been apt, during the past seventeen years, to 
spend too much time on problems of hospital planning and adminis- 
tration. They will in future be able to devote themselves to work 
that is more properly within their own sphere. In their epidemio- 
logical work they will be assisted by a nation-wide system of public 
health laboratories run by the Medical Research Council on behalf of 
the Ministry of Health. They will be the pivotal officers in relation 
to the various parts of the National Health Service. One of their 
main functions will be to secure proper co-ordination between the 
hospitals, the family doctors and the domiciliary services of the local 
health authorities. ; 


MENTAL HEALTH SERVICE 


This will be made an integral part of the National Health Service 
and it is expected that specialist staffs of all kinds will be shared by 
both mental and general hospitals. If progress in the prevention and 
treatment of mental illness is to be achieved, the sort of isolation from 
which mental hospitals have suffered in the past must disappear for 
good. 


RESEARCH 


The Minister is empowered to finance research into any matters re- 
lating to the causation, prevention, diagnosis or treatment of illness 
or mental defectiveness. No provision of this nature has existed 
heretofore and the new power should be very helpful. It is hoped to 
exercise it in association with the Medical Research Council. 


THE COST OF THE NATIONAL HEALTH SERVICE 


Initially the National Health Service is estimated to cost between 
£150 and £200 millions a year. To some extent this will be met by 
the weekly contributions levied under the National Insurance Scheme, 
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but as the funds available from this source will amount only to some 
£32 millions per year, the greater proportion of the cost will fall upon 
the Government, and will be met partly from central government 
funds and partly, though to a much smaller extent, by local taxes. 
It must be emphasised, however, that the Health Service is not an 
insurance scheme and every member of the public will have the benefit 
of the Service whatever may be his situation in relation to the National 
Insurance Scheme. 


GENERAL 


The Act provides the administrative structure of the Service; the 
working arrangements must be made by way of regulations laid before 
Parliament. The details of these regulations are being discussed at 
the present time with the various interested bodies. Considerable 
progress has been made with those parts of the Service that concern 
mainly hospitals and local health authorities. A good many matters 
are still outstanding as regards the medical profession. One important 
point is, of course, the remuneration of the family doctors. There is 
agreement on the range of such remuneration, as laid down in the 
report of the ‘Spens Committee’: 


“In respect of a publicly organised health service, a scheme should be devised 
which will ensure that between 40 and 50 years of age approximately 50 per cent. 
of general practitioners receive net incomes of £1,300 and over, and which will 
also secure, so far as practicable, that between 40 and 50 years of age approxi- 
mately three-quarters receive net incomes over £1,000, that approximately one- 
quarter receive net incomes over £1,600, that slightly less than 10 per cent. receive 
net incomes over £2,000 and that, in a small proportion of cases, it is possible to 
obtain net incomes of at least £2,500. By net income we mean gross income less 
such professional expenses as are allowed by the Inland Revenue for Income Tax 
purposes. Our recommendations are in terms of the 1939 value of money. 

“Before 40 and after 50, practitioners should be remunerated at the rate ap- 
plicable between 40 and 50 to the burden and responsibilities of practice which 
they are in fact carrying. 

“On completion of resident hospital appointments a recently qualified practi- 
tioner should secure an initial net income of not less than £500 per annum, as an 
assistant to a doctor in general practice.” 


The Government’s suggestion is that a small part of the remunera- 
tion should be by way of basic salary or guaranteed minimum and the 
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rest by way of capitation payment. Many doctors would prefer capi- 
tation payment only. The remuneration of specialists on hospital 
staffs has still to be negotiated, but it is anticipated that they will 
desire annual payment in respect of that portion of their time they 
give to hospital work. Dentists’ remuneration, also, is at present 
under discussion. 

It is impossible to say how many additional doctors will be required 
for the National Health Service. If group practice develops exten- 
sively and adequate secretarial and nursing help is provided for the 
group, it may be that the increase will be smaller than some people 
estimate. There will have to be a maximum number of persons on 
any doctor’s list, though it will be difficult to keep the number within 
satisfactory limits in the early days. 

Medical schools are training as many students as they are capable 
of taking, and the General Medical Council has issued new recom- 
mendations regarding the medical curriculum that should go some 
way towards fitting young graduates for the kind of family practice 
that it is hoped will be characteristic of the new service. 

There is no doubt that, given goodwill on the part of the medical 
profession and an intelligent and flexible administration with ade- 
quate professional representation, the National Health Service can 
be made something really worth while no less for the doctors than for 
the people of Britain. 





A FAMILIAL SPREAD OF VACCINIA WITH ONE DEATH 


ISOLATION AND IDENTIFICATION OF THE VIRUS 


FRIEDA G. GRAY* 
(From The Department of Pathology, The Johns Hopkins University and Hospital) 


Received for publication February 2, 1948 


Generalized vaccinia in normal individuals and in eczematous chil- 
dren following vaccination is not rare, as evidenced by the numerous 
cases cited in the reports of Ellis in 1935 (1), Tedder in 1936 (2), 
McKhann and Ross in 1938 (3), and Jubb in 1943 (4). Less common, 
however, is the transmission of the infection to eczematous and normal 
individuals from other cases of generalized vaccinia, or from persons 
recently vaccinated (1, 2, 3, 4). In only a few of these cases has the 
etiological agent been isolated and identified (1, 2, 3, 5, 6). The 
present report concerns the spread of vaccinia from a recently vacci- 
nated child to three other members of the family and the isolation and 
identification of the virus from two of these. 


CASE HISTORIES 


Case 1. A 3 year old negro male child (P. S.), who had a history of recurrent 
eczema since the age of 3 weeks, developed a skin eruption which the mother 
thought, at first, was an exacerbation of the eczema, even though he had been 
maintained on his restricted diet and had been free of lesions for approximately a 
year. In three days the character of the rash changed from a papular to a vesicu- 
lar, weeping, generalized eruption accompanied by intense itching and slight fever. 
The child rapidly became extremely ill, and, realizing that this was different from 
his previous episodes of eczema, the mother brought him to the Harriet Lane Home 
of the Johns Hopkins Hospital three days after onset of his illness. Thirteen days 
before the onset of his skin lesions, a six months old sister, after routine vaccina- 
tion on the upper arm, developed a “primary take” with vesiculation and umbilica- 
tion of the lesion in seven days. This child shared a bed with her 41 year old 
mother and the patient. 

On admission to the hospital on November 4, 1946, the patient was fairly well 
developed and nourished but severely dehydrated, semi-stuporous, although con- 
stantly scratching and rubbing his skin. Over the face, head, chest, and trunk 
there were round, slightly raised, discrete lesions 5 mm. in diameter. They were 
dry, umbilicated and encrusted for the most part, and a few were reddened and 


* Now at Yale University, Section of Preventive Medicine. 
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weeping although no pustules were observed. The skin over the arms and legs, 
particularly the elbows and knees, was hard, leathery and scaling. There was 
slight generalized lymphadenopathy. Examination of the lungs, heart, and ab- 
domen revealed no abnormality. The temperature was 37°C. WBC 14,000 per 
cu.mm. Hgb.9.5 gm. RBC 4.1 million per cu.mm. One blood culture yielded 
Staph. aureus hemol. while others were negative. In spite of penicillin and trans- 
fusions the temperature rose slightly to 37.8°C., the patient became progressively 
worse and died 36 hours after admission. 

At autopsy (J. H. H. Path. No. 20254), the abnormal gross and microscopic 
findings were limited to the skin, spleen, and lymph nodes. The skin was covered 
by generalized discrete, scabbed papules, uniform in size, 5 to 7 mm. in diameter, 
with some tendency toward central umbilication. These were very numerous over 
the entire body and confluent over the chest and shoulders. There was complete 
sparing of the palmar and plantar surfaces as well as the axillary and inguinal 
folds. No lesions were found on the mucous membranes. The superficial lymph 
nodes of the neck and inguinal regions and the mesenteric nodes were enlarged and 
firm, but on section appeared normal. The axillary nodes, numbering about twelve 
on each side, were greatly enlarged, each group measuring about 8 by 5cm. On 
section the architecture of the nodes was distorted by pale firm areas 2 to 3 mm. in 
diameter, ringed by a hyperemic zone. Smears of these areas showed no bacteria. 
The spleen weighed 50 gm. Its capsule was roughened by adhesions and the pulp 
firm, brick red in color, with several ill-defined areas of purplish mottling scattered 
irregularly throughout. 

Microscopic sections of the skin lesions showed swelling and vacuolation of epi- 
thelial cells, with degeneration and disintegration of cells at the surface, and in- 
filtration of mononuclear cells, neutrophilic and many eosinophilic polymorphonu- 
clear cells. There was a similar infiltration in the dermis, particularly surrounding 
the blood vessels. ‘Ballooning’ and hyperplasia of epithelial cells were also 
present in some of the sweat glands and hair follicles. Inclusion bodies of the 
Guarnieri type were seen in swollen epithelial cells in sections stained with Hema- 
toxylin-Eosin and Giemsa (Fig. 1). The spleen on microscopic section showed 
acute splenic tumor and many eosinophils. Sections of the axillary lymph nodes 
showed marked lymphoid and macrophage hyperplasia, and infiltration with 
eosinophils. The anatomical diagnosis was as follows: Eczema vaccinatum. 
Hyperplasia of the superficial lymph nodes. Acute splenic tumor. 


Case 2. Two days after the death of the child (P. S.), the 41 year old mother 
(G. S.) was admitted to the hospital with a history of “sores’’ of seven days dura- 
tion. Sixteen days after the vaccination of her six months old daughter, the 
mother had noted a “‘sore lump” on her left temple and, following this, similar 
isolated lesions had appeared elsewhere. Chilly sensations had occurred the day 
after onset of these lesions, and since then she had felt “‘dragged-out.’”’ She had 


been in good health before the onset of this illness. Her past history was non- 
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contributory except for the fact that until puberty she had had episodes of eczema 
but since then had had no skin rashes. Three attempted vaccinations in the past 
resulted in ‘‘no takes.’’ Family history revealed that her father had had eczema 
as a child and three of her 16 children had had infantile eczema. 

On admission to the hospital, the temperature, pulse, and respirations were 
normal. She was well nourished and appeared in good health except for the pres- 
ence of skin lesions. On the left temple there was a pustular, umbilicated and 





Fic. 1. Section oF SKIN TAKEN AT AUTOPSY FROM THE FATAL CASE OF 
VACCINIA SHOWING AN INCLUSION Bopy IN AN EPITHELIAL CELL 


ulcerated papule, 15 mm. in diameter, surrounded by induration. At the base of 
the left thumb there was a flatter, more umbilicated lesion, 5 mm. in diameter, 
resembling a vaccination “take” at about the 7th day. Similar isolated lesions 
were present on the right forearm and abdomen. Two papules, on the back and 
abdomen, previously treated with potassium permanganate, showed small clean 
central ulceration without evidence of secondary infection. Physical examination 
revealed no other abnormality. 

Laboratory Data: Hgb. 12 gm. RBC 3 million per cu. mm. WBC 8000 per 
cu. mm., with 62% neutrophiles, 31% lymphocytes, 5% monocytes, and 2% 
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eosinophils. The blood cultures were negative. Surface cultures of the temporal 
lesion revealed Staph. aureus hemol. and of the thumb lesion, B. proteus and Staph. 
aureus hemol. 

The lesions cleared spontaneously without scarring in about one week and re- 
covery was uneventful. 


Case 3. At the time the mother was admitted to the hospital she was accom- 
panied by a four year old son who had developed two lesions similar to hers at 
about the same time. (16 days after the vaccination of B. S.). These were 
described by the admitting physician as vesiculated, umbilicated, slightly pustular 
lesions, about 5 mm. in diameter. There were only two such lesions present, one 
on the abdomen and one in the right popliteal fossa. Unfortunately, this child 
was sent home at that time and remained unavailable for study. 


EXPERIMENTAL METHODS AND RESULTS 


At autopsy on P. S. a few of the fresher lesions on the thighs and 
chest were lightly scraped with a scalpel. The material thus obtained 
and small blocks of superficial skin removed from the chest wall were 
ground in a mortar with sand and diluted with physiological saline. 
After allowing the emulsion to settle to get rid of coarse particles, the 
cloudy supernatant was used as inoculum in an adult white male rab- 
bit. Both corneas were lightly scratched and one drop of the emulsion 


put into the right eye, none in the left. The side of the same rabbit 
was shaved, lightly scratched, in a cross-hatched pattern, and the 
emulsion gently rubbed into the area. In three days there was an 
opacity of the right cornea with a small ulcer in its center. The left 
cornea was free of reaction and the original corneal scratch could not 
be seen. The skin, in the area of scarification, was reddened and 
indurated. Many vesicular papules were present. The vesicles then 
became umbilicated, confluent, and encrusted so that by the 6th day 
there was a fine crusting over almost the entire area of scarification. 

Successive routine passages of the infectious agent thus isolated 
from P. S. were effected in rabbits every five to seven days by lightly 
scraping the encrusted area, collecting crust and lymph, diluting with 
saline, and using this as inoculum in the same manner as above. Each 
passage produced the reaction described above by the third or fourth 
day, the extent of vesiculation varying only slightly in various passages. 
Sixteen successive passages in rabbits were carried out in this manner. 
The crust and lymph harvested from certain passages were used in the 
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tests described below at the same time that routine transfer was done. 
The lymph and crust of numerous rabbit passages were stored in 80% 
glycerine in the icebox at 10°C. When last tested, after one month of 
storage, the potency had been maintained. 

Sections of the lesions produced in rabbits by inoculation of scarified 
cornea, by rubbing emulsions into scarified skin, and by intracutane- 
ous inoculation, were taken from numerous rabbit passages. These 
were fixed in Zenker’s acetic acid solution and stained with Hematoxy- 
lin-Eosin and Giemsa. The lesion produced in the cornea was ulcera- 
tion of the epithelium and hyperplasia of the marginal epithelium, with 
swelling and degeneration of these cells. Inclusion bodies were present 
in the marginal epithelial cells. There was thickening of the corneal 
lamellae beneath the ulcer with large mononuclear, neutrophilic and 
eosinophilic polymorphonuclear cells. The lesions produced by intra- 
cutaneous inoculation of the rabbit skin were in every way comparable 
with those seen in the child’s skin and described above. Those pro- 
duced after scarification were similar, but showed more extensive 
superficial coagulative necrosis and less reaction in the dermis, al- 
though this was still appreciable. Inclusion bodies of the Guarnieri 
type were demonstrated in all the histological sections. Figure 2 
shows these inclusions in a section of rabbit skin taken through a 
typical lesion 5 days after intracutaneous inoculation. 

Filtration of emulsified crust through Seitz filters has been done at 
intervals, the bacterial free filtrate producing typical lesions by corneal 
and intracutaneous inoculation and by rubbing into the scarified skin 
of rabbits. 

Titrations of the virus have been done at intervals. The lymph and 
crust, obtained from routine passage rabbits, were weighed and, using 
1 cc. of physiological saline per gram, diluted to 1:10. Serial dilutions 
were made from the supernatant of the 1:10 dilution after allowing it 
to stand for 15 minutes to prevent the carrying over of large particles 
of the emulsion to higher dilutions. Each dilution (0.1 cc.) was in- 
oculated intracutaneously in the side and back of a rabbit. The end 
point of the titration was taken as the highest dilution producing ery- 
thema and edema with papule formation. The potency of the virus, 
by this method, has averaged from 1:4,000 to 1:10,000 and on one 
occasion was 1:100,000. 
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Bacterial cultures of routine transfer emulsion have at times revealed 
Staph. aureus hemol., an unidentified gram positive bacillus, or non- 
hemolytic Staph. aureus. To test whether these organisms would 
produce the lesions generally obtained with the virus, each organism 
isolated from the emulsions was inoculated on the scarified skin of 





Fic. 2. SECTION OF RABBIT’S SKIN SHOWING AN INCLUSION 
Bopy IN AN EPITHELIAL CELL 


normal white rabbits of the same weight generally used. At no time 
were lesions produced by these organisms. 

To further establish the identity of the virus isolated, a neutraliza- 
tion test was done in the following manner. The crust and lymph of 
the 13th rabbit passage were harvested, ground in a mortar and diluted 
1:10 by weight with physiological saline. The emulsion was allowed 
to settle for 15 minutes and the supernatant serially diluted. One cc. 
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of each dilution was mixed with an equal amount of vaccinia immune 
human serum, and one cc. of the same dilutions of virus was mixed 
with an equal amount of normal human serum. The final dilutions of 
virus after the addition of the serum are given in Table I. The two 
sets of mixtures were placed in the incubator at 37°C. and shaken 
gently at 15 minute intervals. At the end of one hour at this tem- 
perature, 0.1 cc. of each dilution was inoculated intracutaneously into 
a rabbit shaved the previous day. All the immune serum-virus and 
normal serum-virus mixtures were inoculated into the same rabbit. 
The immune human serum used was obtained from an adult two 
months after an accelerated reaction from routine revaccination. 
This donor had never had smallpox or herpes. He had had measles 
and chicken pox as a child, but no other virus infections except com- 
mon colds, and none of these in the past six months. 

It was impossible to obtain normal (unvaccinated) adult serum, 
therefore the normal human serum used as control was a pooled serum 
secured from five young children who had never been vaccinated and 
who had not had smallpox. 

Daily observations of the lesions produced by the intra-cutaneous 
inoculation of the serum-virus mixtures were recorded according to 


size of erythema, edema and papule formation and the presence of 
central vesiculation and umbilication (necrosis). For convenience in 
tabulating the results the reactions were later graded as follows: 


0 No reaction. 
+ Erythema and edema plus papule formation up to 5 mm. in diameter. 
+-+ Erythema and edema plus papule formation over 5 mm. in diameter. 
Erythema and edema plus papule formation over 5 mm. in diameter 
with central necrosis. 


As can be seen from Table I, the titre of the virus (normal serum and 
virus) at this passage was at least 1:4,000. The immune serum com- 
completely neutralized the virus dilutions of 1:200 and higher, and 
partially neutralized the more concentrated dilutions of 1:20 and 
1: 100. 

An attempt was made to isolate the virus from the lesions presented 
by the mother in the following manner. The superficial crust and 
lymph was removed from one of her lesions 13 days after its appear- 
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ance. This was emulsified and inoculated into the scarified cornea of a 
rabbit (Rabbit #1), resulting in a superficial ulceration of the cornea 
and conjunctival hyperemia in three days. Material from this lesion 
was transferred to the scarified cornea and skin of another rabbit (Rab- 
bit #2). In three days a corneal ulcer and mild conjunctivitis were 


TABLE I 
Neutralization of child’s rabbit passage virus by vaccinia immune human serum 





VIRUS TITRE 





| 1:200 | 1:400 | 1:1,000 | 1:2, 000 





enone | | 
Vaccinia Immune Human | O 

Serum 
Normal Human Serum + | 0 








Vaccinia Immune Human 
Serum 
| Normal Human Serum 


0 





| 
+++|+++] ++ 





Vaccinia Immune Human | wo | + | 0 
Serum 


Normal Human Serum \b++i +++! ++ | 





Vaccinia Immune Human | ft] 4 


| 0 | 
Serum | 
Nirmal Human Serum Jt++\+++| ++ | ++ 








0, no reaction. 

+, erythema and edema plus papule formation up to 5 mm. in diameter. 

++, erythema and edema plus papule formation over 5 mm. in diameter without 
central necrosis. 


+++, erythema and edema plus papule formation over 5 mm. in diameter with cen- 
tral necrosis. 


present, but no skin lesions were produced. Further attempts to 
continue transfers of this strain in rabbits were unsuccessful. 

Since corneal ulcers were produced in two of the rabbits, it was 
thought that the identity of the mother’s lesions might be established 
by using the serum of these rabbits for neutralization tests against the 
virus isolated from her child, and by testing the immunity of these 
rabbits to direct inoculation of that same virus. Thus, approximately 
three months after Rabbits #1 and #2 were first inoculated, 50 cc. 
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of blood was removed from each. A neutralization test using each of 
these sera, and normal rabbit serum as control, was performed in the 
same manner as that described above for the test done with immune 
human serum. The virus used in this test was the 15th rabbit passage 


TABLE II* 


Neutralization of child’s rabbit passage virus by serum of rabbits inoculated with mother’s 
virus 





| 
VIRUS TITRE 








| 1:400 | 1:1,000 | 1:2, 

Rabbit #1 (inoc. from 0 
Mother) 

Rabbit # 2 (inoc. from Rab- | 
bit #1 

Normal Rabbit 





Rabbit #1 
Rabbit #2 
Normal Rabbit 





Rabbit #1 
Rabbit #2 
Normal Rabbit 








Rabbit #1 | 
Rabbit #2 | 
Normal Rabbit 





Rabbit #1 | | | | 
Rabbit #2 | | 
Normal Rabbit 








Rabbit #1 








Normal Rabbit t++lt++ +++) ++ | ++ 





* Grading as in Table I. 


of the virus isolated from the child. The results (Table II) show that 
the titre of the virus was at least 1:4,000 and that both Rabbit #1 
and Rabbit #2 sera completely neutralized the virus in dilutions of 
1:200 and higher and partially neutralized the more concentrated 
virus. 
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Three months after they were originally inoculated, the two rabbits 
(Rabbits #1 and #2 above), in whom corneal ulcers were produced 
by the mother’s virus, were tested for immunity by the intracutaneous 
injection of 0.1 cc. of each of the following dilutions of the child’s 
rabbit passage virus: 1:10, 1:50, 1:100, 1:200, 1:500, 1:1,000 and 
1:2,000. At the same time, the 3rd and 16th passage rabbits of the 
child’s virus, 3 months and 3 weeks respectively, after original inocula- 
tion, were tested for immunity in the same manner. Normal rabbits, 
used as controls, were inoculated with the same dilutions of virus. 

On the 1st and 2nd days after inoculation no difference between the 
supposedly immune and normal rabbits was seen. Positive reactions 
of similar intensities were obtained with each dilution up to 1:2,000. 
On the third day, however, all the reactions in the rabbits previously 
inoculated with the mother’s or the child’s virus showed less erythema 
and induration than the corresponding dilution in the normal rabbits. 
Each day thereafter, until the 6th, the lesions of the normal rabbits 
progressed while those of the other rabbits showed rapid healing. * In 
addition, the normal rabbits’ lesions produced by the 1:10, 1:50 and 
1:100 dilutions showed central necrosis by the 4th day, while those of 
the other rabbits never showed necrosis, even in the lesion produced 
by the most concentrated inoculum. Therefore, it can be stated that 
the rabbits previously inoculated with the child’s or the mother’s 
virus showed partial immunity to the child’s virus. 


CONCLUSIONS 


The three cases of generalized vaccinia presented in this report were 
probably contracted from the 6 months old vaccinated infant by direct 
contact. The incubation period in each instance, estimated from the 
date of vaccination of the 6 months old infant, who did not develop 
generalized vaccinia, to the time of appearance of lesions in the pa- 
tients presented, was 13 days in the case of the 3 year old child who 
died, and 16 days in both the 41 year old mother and 4 year old brother. 
While it is possible that the mother’s lesions and those of the 4 year 
old boy were contracted from the eczematous fatal case, it is unlikely, 
since all the cases developed within three days of each other. Mc- 
Khann and Ross (3) estimated the incubation period (from the time 
of inoculation of the source case to the time of appearance of lesions 
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in the contacts) in 26 cases of similar nature to be 9 to 23 days. Thus, 
if the three year old child who died was the source of the mother’s 
lesions, the incubation period in her case would have been only 3 to 4 
days and would be the shortest incubation period thus far recorded. 
It seems more reasonable to assume, therefore, that all the cases re- 
ported here had as their source the recently vaccinated child. 

In all three cases the lesions were of similar nature, although of 
varied number and distribution, and all showed the typical umbilicated 
and encrusted lesions of vaccinia. Histological sections of the skin 
of the fatal case were similar to those described for vaccinia by Council- 
man and his coworkers (7) and showed many intracytoplasmic inclu- 
sion bodies. Eosinophils were abundant in the lesions of the case 
reported here and, although these were not described by Councilman, 
they have been noted by Howard and Perkins (8) and by Turnbull and 
McIntosh (9) in vaccinial lesions. 

A filterable agent capable of producing vaccinia-like lesions in rab- 
bits was isolated from the fatal case and carried through 16 successive 
rabbit passages. The role of bacteria in the production of the lesions 
in rabbits was excluded by filtration of the infectious material through 
Seitz filters, and by the failure to produce lesions in rabbits with 
bacteria isolated from contaminated virus emulsions. 

Histological sections of skin lesions prepared from many rabbit 
passages were similar to those in the child, and similar intracytoplasmic 
inclusion bodies were demonstrated in the epithelial cells. 

The virus isolated from the child was identified as vaccinia by 
neutralization tests employing known vaccinia immune serum. It is 
recognized, however, that this identification is incomplete, since no 
immune sera from other virus diseases were tested to see whether 
these would also neutralize the filterable infectious agent isolated. 

Material obtained from the lesions of the mother produced corneal 
ulcers in rabbits, but continuous serial passage of this agent was un- 
successful. The sera from the rabbits showing the corneal lesions 
neutralized the virus isolated from the child, while normal rabbit 
serum did not. These rabbits also showed partial immunity to direct 
inoculation of the child’s virus, responding in the same manner as 
routine child’s virus passage rabbits did to reinoculation of the same 


virus. The neutralization of the child’s virus by the sera of rabbits 
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inoculated with the mother’s virus, and the partial immunity of these 
rabbits to direct inoculation of the child’s virus, justify the conclusion 
that the same virus caused the infection in both and, from the evidence 
given above, that the virus is vaccinia. 


SUMMARY 


1. Three cases, one fatal, of generalized vaccinia occurring in the 
same family by contact with a recently vaccinated child are described. 

2. The virus was isolated from two of these cases and identified as 
vaccinia by neutralization and immunity tests. 

3. Sixteen successive rabbit passages were carried out with the virus 
isolated from the fatal case. 

4. Intracytoplasmic inclusion bodies were demonstrated in the skin 
lesions of the fatal case and of inoculated rabbits. 


The photomicrographs were made by Miss Marjorie Jackson. 
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Despite widespread interest in the clinical aspects of intussusception, 
there have been few experimental studies of the problem. In 1893 
Senn (1) found that manually produced intussusception in cats would 
reduce spontaneously if not fixed by sutures. He reduced experi- 
mental intussusception by insufflation of hydrogen gas and considered 
this an acceptable method of therapy in patients. D’Arcy Power (2) 
in a magnificently comprehensive Hunterian lecture (1897) described 
his own experimental work with guinea pigs, cats, and rabbits. He 
found difficulty in producing intussusception by means of cathartics 
and other pharmaceuticals. Intussusceptions which he produced 
manually were usually not dramatic in their results for his animals 
tolerated such intussusceptions fairly well. Nothnagel (3) (1904) 
found in cats and rabbits that steadily maintained faradic stimulation 
produced a tetanic contraction of bowel which occasionally caused the 
bowel to telescope into the segment distal to it. He was chiefly 
interested, as was Senn, in the mechanism of producing intussusception. 
Both of them noted that the intussusception develops ‘“‘at the expense 
of the sheath,” the leading point not altering. D’Arcy Power’s 
interests were more far-reaching and his observations more acute than 
those of Nothnagel or Senn. 

A great mass of clinical experience has been acquired over the past 
seventy-five years in the treatment of intussusception both by opera- 
tion and by reduction using hydrostatic pressure. The bulk of this 
material demonstrates adequately to us by pragmatic test the safety 
and superiority of primary reduction by hydrostatic pressure (4). Two 
of the gravest objections still raised to the method are that gangrenous 
550 
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bowel may be reduced and that bowel may perforate under pressure 
during reduction. 

The present work was undertaken in order to determine experi- 
mentally the likelihood of such mishaps and to study the pathological 
changes and the clinical course of intussusception in animals. 

Attempts to cause intussusception were made by painting the ileum 
with barium chloride and then invaginating the bowel with rubber-shod 
clamps. In some animals prostigmine was then injected into the 
corresponding mesenteric artery. The prostigmine did not produce 
any obvious effect upon the intussusception. Intussusceptions pro- 
duced in this manner were irreducible by enema seven to eight hours 
later. We attributed this to the instrumental trauma to the bowel 
with resultant adherence of the adjacent coats. 

The final procedure was as follows: The animals used were mongrel 
dogs weighing six to eight kilograms. Under nembutal anesthesia 
and with sterile precautions, the abdomen was opened through a right 
rectus incision. Ata point about 14 cms. above the juncture of ileum 
and colon the terminal ileum was stimulated (Fig. 1) by a faradic 
current from an induction coil. While the bowel was still contracted 
strongly it was seized (Fig. 1) by rubber-shod forceps and inverted into 
the distal segment. If the entire intussusception was produced in 
this manner the serosal surfaces were sufficiently traumatized so that 
firm adhesions developed within twelve hours, making reduction im- 
possible by hydrostatic pressure and difficult by direct manipulation. 
The intussusception, therefore, was initiated with the forceps, the 
forceps then replaced by a smooth glass rod (Fig. 2), and the intussus- 
ception completed with this instrument which was readily withdrawn 
without damage to the opposed serosal surfaces. Intussusceptions 
approximately 15 cm. in length were regularly produced. The level 
of the distal end of the intussusception was always marked by a silk 
suture in the serosa. The neck was usually at the ileocolic junction or 
just proximal to it. 

Because the cecum of the dog is fixed to the posterior parietes there 
was usually not much progression of the intussusception. In two 
instances the intussusception became compound, developing a colocolic 
component which, by shortening the colon, permitted the intussus- 
cepted ileum to prolapse through the anus (Fig. 3a & b). In two 
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Fic. 1. PRopuction oF INTUSSUSCEPTION IN THE Doc 
A. Stimulation of ileum with current from an induction coil. B and C. Spastic 
segment is grasped with rubber-shod forceps and invaginated into distal bowel. 


instances the intussusceptions reduced spontaneously. In two others 
the intussusceptions did not become gangrenous and the animals 
suffered from only partial intestinal obstruction. All of the other 
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OF INTUSSUSCEPTION 


animals gave clinical evidence of intussusception—anorexia, vomiting, 
passage of bloody mucous per rectum, and finally death unless the 
intussusception was reduced. In animals succumbing to intussuscep- 
tion the gross pathological picture was much like that in the human 
(Fig. 4). In a number of dogs six to eight hours after production of 
the intussusception 30 cc. of castor oil was given by stomach tube. 
Untreated animals usually survived over 48 hours. A total of fourteen 
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Fic. 2. PRopuCTION OF INTUSSUSCEPTION IN THE DoG 
A. A smooth glass rod is placed alongside the forceps. The forceps are slipped 
out of their sheaths and the sheaths then removed. B. The intussusception is 
advanced 15 cms. at the expense of the recipient loop, the intussuscipiens. A silk 
suture marks the level of the intussusceptum. 


dogs succumbed to unreduced intussusceptions. Six of these had 
intussusceptions produced by the earlier and more traumatic method 
with an average survival of 74 hours. Eight others had intussuscep- 
tion produced by the gentler method with the glass rod and survived 
an average of 88 hours. 

After an interval of 18, 28, 38, or 48 hours each dog was anesthetized 
with ether and the abdomen opened. The serosal surface of the neck 
of,the intussusception was cultured. A Foley bag catheter was then 
placed in the rectum, the balloon distended, and saline solution per- 
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REDUCTION OF INTUSSUSCEPTION DOK 


mitted to enter from a height of three feet. The pressure was main- 
tained for 5 minutes. If reduction was not achieved, the colon was 
allowed to evacuate, and after 5 minutes the process was repeated. If 


reduction was still not achieved a third attempt was made. If reduc- 
tion was achieved, the serosal surface of the bowel was cultured again, 
this time at the level of the original apex of the intussusception. In 
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Fic. 4. RM 23. Sprecmmen FROM Doc witH [IRREDUCIBLE, GANGRENOUS 
INTUSSUSCEPTION AT 48 HOURS 


either case, the abdomen was closed and the dog permitted to recover. 
The majority of the dogs whose intussusceptions were completely 
reduced had uneventful recoveries, the dogs in the 38 hour group ex- 
periencing the greatest difficulty. When the clinical signs of intussus- 
ception were present before reduction—anorexia, vomiting, listlessness, 
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Reduced 
enema 
Reduced 
enema 
Reduced 2 
enemas 
Reduced 1 
enema 
Reduced 3 
enemas 


Reduced 2 
enemas 
Reduced 3 
enemas 
Reduced 3 
enemas 
Reduced 3 
enemas 


Reduced 3 
enemas 


Irreducible 


Irreducible 
Irreducible 
Irreducible 
Irreducible 
No treatment 
Irreducible 
Reduced 3 
enemas 
No treatment 


Irreducible 
Irreducible 


Irreducible 


Irreducible 
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CULTURE 
AFTER 
REDUCTION 


Sterile 


Gram + 
cocci 
Sterile 


Sterile 
Sterile 


Gram + 
cocci 
Sterile 


E. coli, 
Strep. 
fecalis 

Strep. 
fecalis 

Sterile 


E. coli 


Proteus vul- 
garis, 
Strep. sal- 
ivarius, 
Strep. 
equinus 

Gram*—rods 


Sterile 
Sterile 


Cultures lost 


FATE 


Anest hetic death 


Survived 
Survived 
Survived 


Survived. Biop 
sied at 9 days 
Survived. Biop 
sied at 7 days 
Survived. Biop 
sied at 2 days 
Survived. Biop 
sied at 10 days 


Survived. Biop- 
sied at 8 days 
Survived. Biop 
sied at 6 days 
Survived. Biop- 
sied at 4 days 
Survived. Biop 
sied at 2 days 


Sacrificed immedi 
ately after biopsy 

Survived 

Survived 

Chronic intussus 
ception. Sur 
vived. Biopsied 
at7 days 

Anesthetic death 

Died at 96 hours 

Chronic intussus- 
ception. Sacri 
ficed at 14 days 

Anesthetic death 


Died at 43 hours 
Died at 98 hours 
Survived 

Died at 473 hours 


Died at 73 hours 
Died at 60 hours 


Died at 120 hours 


Died at 141 hours 


TABULATION OF EXPERIMENTAL RESULTS 




































































REDUCTION OF INTUSSUSCEPTION 


passage of blood per rectum—they disappeared within 24 hours after 
reduction. Some dogs passed soft unformed stools for a few days. 
Otherwise, the dogs remained entirely normal to gross observation. 
Six of the ten dogs with irreducible intussusceptions at 48 hours 
showed a progression of their preoperative signs—vomiting, listlessness, 
tachycardia, passage of blood per rectum—and soon became unre- 
sponsive and moribund and died three or four days after production of 
the intussusception. Two of the 10 dogs with irreducible intussuscep- 
tions at 48 hours had chronic intussusception and showed little more 
than occasional vomiting and constipation, although one (RM 28) did 
show great weight loss by the end of two weeks. The remaining two 
of this group died from effects of anesthesia. The two dogs (RM 34 
and RM 39) dying in under 48 hours had courses much the same as the 
other fatal cases described above. The two dogs showing spontaneous 
reductions at 48 hours (RM 24 and RM 25) and the dog successfully 
reduced at 48 hours (RM 37) recovered uneventfully. 

It will be seen from the chart (Fig. 5) that whenever an intussuscep- 
tion could be reduced by hydrostatic pressure, the animals survived 
indefinitely (but for one which died under anesthesia). In no instance 
did any animal with a reduced intussusception have peritonitis, abscess, 
fistula, or any other complication to suggest that nonviable bowel might 
have been reduced. In no instance did bowel, reducible or irreducible, 
rupture. In the 18, 28, and 38 hour periods the intussusceptions were 
all reducible and all dogs survived. In the 48 hour group there were 
13 dogs, excluding two whose intussusceptions had reduced spontane- 
ously. Only one of these 13 intussusceptions was reducible by hydro- 
static pressure. This dog survived. The other twelve were all irre- 
ducible by 3 feet of hydrostatic pressure and all 12 dogs died, except 
one in which the gangrenous intussusception was promptly resected for 
pathological study. 

The culture reports are of special interest and are shown in Fig. 5. 
The following organisms were identified from these cultures, often 
several from one animal: Escherichia coli, alpha Streptococcus fecalis, 
alpha Streptococcus salivarius, Clostridium welchii, Proteus vulgaris, 
alpha Streptococcus equinus, hemolytic Staphylococcus albus, and 
Salmonella para B. As might be suspected, cultures were positive in 
two out of three dogs with intussusceptions 28 hours old or less, whereas 
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Fic. 9. RM 38 (xX 60). LIyrussuscEPTION OF 38 Hours’ DuRATION, 
REDUCED BY ENEMA AND BIOPSIED AT ONCE. SEE TEXT 
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five out of six 38 hour old intussusceptions yielded positive cultures and 
twelve out of twelve 48 hour old intussusceptions yielded positive 
cultures. These results were anticipated by D’Arcy Power who sug- 
gested in 1897 (5) that ““We do not yet know the exact course taken by 
the microorganisms as they pass through the wall of the bowel . . . but 
there seems to be no doubt that microorganisms begin to traverse in- 
testinal wall when a loop of bowel has been constricted for a period of 
from 4 to 48 hours, and that the more completely the blood supply is 
arrested, the more rapidly they pass.” It is striking that bowel as well 
preserved as that seen in Figs. 9, 10, and 11 permitted bacteria to pass 
through the wall. The clinical significance of these bacteriologic 
findings is apparent. They must account in part for the morbidity 
after operative reduction of intussusceptions—high fever (sometimes 
seen also after nonoperative reduction), abdominal abscesses, wound 
infections, postoperative adhesions with intestinal obstruction. 


Pathological Features—I. The 28 hour group 


RM 22. Intussusception of 28 hours’ duration. Reduced. Cultures—all 
sterile before and after reduction. Biopsied 48 hours later (Fig. 6). The tips of 
the villi are sloughing and the villi are engorged with blood. The submucosa is 
tremendously edematous and hemorrhagic. The circular muscle is particularly 
edematous, fragmented, hemorrhagic, and infiltrated with round cells. The 
longitudinal muscle is relatively normal. The serosa is edematous and hemor- 
rhagic and infiltrated with a few polymorphonuclear leucocytes among the round 
cells. 

RM 20. Intussusception of 28 hours’ duration. Reduced. Cultures—Gram 
positive cocci before and after reduction. Biopsied seven days later. In the 
gross the bowel was slightly thickened. Under the microscope (Fig. 7) the villi 
are found engorged with blood and round cells and a few polymorphonuclear 
leucocytes. The mucosa is flattened and the glands distorted. The thickening 
of the bowel is due more to the tremendous cellular infiltration of the submucosa 
than to edema. The inner circular muscle layer again appears glassy and infil- 
trated while the external longitudinal muscle layer is well preserved. No ulceration 
is seen but the villi seem thinned out. There is moderate serosal edema and round 
cell infiltration. 

RM 19. Intussusception of 28 hours’ duration. Reduced. Cultures—all 
cultures sterile. Biopsied nine days later. The bowel appeared normal in the 
gross. Under the microscope (Fig. 8) the epithelium is seen to have regenerated 
and appears normal but for increase in the number of goblet cells. The villi, 
although irregular, are tall. There is tremendous round cell infiltration of the 
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Fic. 12. RM 31 (x 60). Buropstrep 6 Days AFTER REDUCTION BY ENEMA 
OF AN INTUSSUSCEPTION OF 38 Hours’ DuratTION. SEE TEXT 





Fic. 13. RM 30 (x 60). Bropstep 8 Days AFTER REDUCTION BY ENEMA 
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submucosa and numerous engorged vessels. There are a few polymorphonuclear 
leucocytes among the mononuclear cells. The submucosal lymphoid follicles are 
greatly enlarged and contain a few polymorphonuclear cells. The serosa js 
thickened and there are still a few round cells and plasma cells. The circular 
muscle layer is still abnormal, glassy, and infiltrated with many round cells. 


Pathological Features—II. The 38 hour group 


RM 38. Intussusception of 38 hours’ duration. Reduced and the dog saeri- 
ficed at once. Cultures: before reduction—sterile; after reduction—gram negative 
rod-shaped bacilli. In the gross the serosa is edematous and beefy. The involved 
mucosa is darker than normal and sharply delineated. Under the microscope 
(Fig. 9) one sees cellular infiltration of the well-preserved mucosa. Goblet cells 
are numerous. Both muscle coats show severe changes, seen most plainly in the 
circular muscle coat, the viability of which is doubtful in some areas. There is 
fibrin on the serosa. 

RM 36. Intussusception of 38 hours’ duration. Reduced. Cultures: before 
reduction—alpha Streptococcus salivarius; after reduction—alpha Streptococcus 
salivarius, alpha Streptococcus equinus, Proteus vulgaris. Biopsied 48 hours 
later. The mucosa has partially sloughed and what remains is hemorrhagic 
(Fig. 10). There is tremendous engorgement of the vessels of all layers. The 
submucosa is greatly thickened. The internal circular muscle layer is infiltrated 
with round cells, greatly thickened, fragmented, and in sharp contrast to the 
slender, well-preserved outer longitudinal layer. The serosa is edematous and 
infiltrated. 

RM 33. Intussusception of 38 hours’ duration. Reduced. Cultures: before 
reduction—negative; after reduction—Escherichia coli. Biopsied after four days. 
The mucosa is injected and hemorrhagic but the villi are tall (Fig.11). Goblet 
cells predominate. There is extensive submucosal infiltration and in this instance 
both inner and outer muscular coats show changes of moderate degree. Changes 
in this animal’s intestine are not as marked as in many others. 

RM 31. Intussusception of 38 hours’ duration. Reduced. Cultures; nega- 
tive. Biopsied six days later. The pathological changes (Fig. 12) are still striking; 
hemorrhage and engorgement have regressed but there is a heavy cellular infiltra- 
tion most marked in the thickened submucosa and in the subserosa. Again goblet 
cells are prominent. The internal circular muscle layer stains poorly, is heavily 
infiltrated with round cells, and appears degenerated. The longitudinal muscle 
shows some cellular infiltration but the muscle fibers stand out sharply and the 
nuclei are well preserved. 

RM 30. Intussusception of 38 hours’ duration. Reduced. Culture: alpha 
Streptococcus fecalis. Biopsied eight days later (Fig. 13). The villi still show 
hemorrhage and an infiltration of mononuclear cells. The submucosa is thickened 
and heavily infiltrated with round cells. There is once more the usual difference 
between the muscle coats, the outer being well preserved, the inner not. 
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RM 29. Intussusception of 38 hours’ duration. Reduced. Culture: Escher- 
ichia coli, alpha Streptococcus fecalis. Biopsied ten days later (Fig. 14). There 
is no more evidence of hemorrhage and engorgement. One still sees an abnormal 
number of goblet cells. There is some round cell infiltration of the submucosa. 
The inner circular muscle is almost hyaline. The outer coat shows some de- 
generative changes. ‘The serosa is thickened and infiltrated with round cells and 
polymorphonuclear cells and shows beginning organization. Edema has entirely 


receded. 


Pathological Features—III. Irreducible Intussceptions 


RM 23. Intussusception of 48 hours’ duration. Irreducible. Animal sacri- 
ficed and specimen obtained. Culture: gram positive cocci. The bowel is almost 
entirely gangrenous (Fig. 15). The mucosa is unrecognizable. The submucosa 
is tremendously thickened. The inner circular muscle is completely disorganized 
while the outer longitudinal layer is startingly preserved in contrast to the general 
destruction of the other layer. The serosa shows only edema. The vessels do not 
show clots or thrombi. 

RM 5. Dog died at 56 hours of intussusception. Autopsied at once. The 
photomicrograph (Fig. 16) shows all three layers of this intussusception at the time 
of the animal’s death. The changes are less extreme than in RM 23 (Fig. 17) but 
one can see clearly the mucosal hemorrhage and ulceration and the submucosal 
hemorrhage in the returning layer of the intussusceptum. These changes are 
much farther advanced and much more striking than they are in the inner or 
entering layer of the intussusception. The outermost layer, the intussuscipiens, 
is seen to be relatively normal. 

RM 23. Intussusception of 48 hours’ duration. Irreducible. Animal sacri- 
ficed and specimen obtained. The photomicrograph (Fig. 17) shows a cross 
section of both layers of the intussusceptum (compare with Fig. 15). One sees 
clearly in the inner or entering loop the transformation of all the mucosal cells into 
mucous filled goblet cells, the source of the profuse mucoid discharge seen in pa- 
tients with intussusception. The inner circular muscle coat is swollen to several 
times the thickness of the outer longitudinal muscle coat. Edema of the serosa is 
extreme. Passing now into the outer or returning layer, one finds it almost 
completely gangrenous. The muscular coats are almost completely destroyed. 
The mucosa is replaced by an amorphous mass of necrotic tissue and inflammatory 
cells and the submucosa is recognizable only because a few fibers of its connective 
tissue remain in the swollen necrotic layer. 


Several features emerge from the pathological study of bowel re- 
covering from intussusception. In these experiments the returning 
limb is regularly found severely damaged even to the point of gangrene 
at a time when the bowel in the entering limb is still viable. Under 
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the conditions of this experiment and probably in intussusception 
beginning in the terminal ileum in patients, the returning limb is cut 
off from its circulation by the acute kinking of the bowel as it turns on 
itself at the apex of the intussusception. The pressure of edema 
should be the same on entering and returning layers, but the circulation 
of the returning layer is further interfered with by the U turns made 
at the apex of the intussusception and at the neck, effectively isolating 
this segment of bowel. Figs. 16 and 17 of dogs RM 5 and RM 23 
illustrate this point. The changes caused by the condition are severe 
and still plain microscopically ten days after reduction (RM 29, Fig. 
14). Hemorrhage and engorgement disappear first, then edema, and 
lastly cellular infiltration. The mucosa is frequently partially sloughed 
or eroded, but ulcers through to the submucosa were not seen. Despite 
this fact, pathogenic bacteria make their way through to the serosal 
surface even in bowel as well preserved as that of RM 20 (Fig. 7) in 
which the intussusception had been reduced after only 28 hours. This 
may be a partial explanation of the fever seen clinically after reduc- 
tion and of the frequency of abscesses and infections after operative 
reductions. In none of the dogs in these experiments did any intra- 
abdominal or wound infections develop. There is a striking difference 
between the survival ability of inner circular and outer longitudinal 
muscular coats as graphically demonstrated in the photomicrograph 
of RM 23 (Fig. 15). The occurrence of large numbers of goblet cells 
in the intussuscepted bowel, remarked upon years ago by D’Arcy 
Power (5), would appear to explain the copious mucous seen in the 
currant jelly stools. 


SUMMARY 


1. A method is described for the experimental production of in- 
tussusception in the dog. 

2. Intussusceptions so produced are usually fatal. 

3. Intussusceptions of 18, 28, and 38 hours’ duration in dogs can be 
reduced by hydrostatic pressure of three feet. Intussusceptions of 48 
hours’ duration are usually not reducible by hydrostatic pressure. 

4. The pathologic features of intussusception are described. 

5. The mechanism of the selective necrosis of the returning limb of 
the intussusceptum is discussed. 
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6. Cultures of the serosal surface of an intussusception containing 
viable bowel frequently showed pathogenic organisms, a possible 
explanation of the fever, distention, and adhesions seen in patients 
after reduction of an intussusception. 

7. In no animal in any group was there rupture of the bowel. 

8. In no animal was there reduction of an intussusception containing 
nonviable bowel. 
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An objective diagnostic test of the threshold of auditory acuity 
has long been desired by the otologist and the audiologist. Although 
it has obvious uses in the entire range of clinical and research work 
relating to the hearing mechanism, such a test is particularly necessary 
to determine the hearing threshold of infants and young children and 
in making a differential diagnosis of a psychogenic overlay on organic 
hearing impairment and of malingering. With an instrument that 
records the activity of the sympathetic nervous system in response to 
acoustic stimuli, experiments at The Johns Hopkins School of Medicine 
have developed a technique of testing the hearing objectively. This 
instrument, developed under the direction of Dr. Curt P. Richter in 
the Psychobiologic Laboratory of the Phipps Psychiatric Clinic, gives 
a highly sensitive wave-record of galvanic skin-resistance response. 
The test procedure involves the stimulation of the subject by pure- 
tone signals from a standard audiometer, with the use of faradic shock, 
or other suitable stimuli, as a conditioning agent. The responses of 
the sympathetic nervous system to the test signals are amplified and 
charted with a recording milliammeter. From the recorded wave- 
response, a standard audiogram of pure-tone thresholds is plotted. 

The test has proved useful for the entire range of the standard 
audiometer. Results obtained to date give evidence that the pro- 
cedure is sound and can be standardized. Experimental work is going 
forward to refine the test procedure, to broaden the range of experi- 
mental subjects, and to adapt the test for speech audiometry. It 
is believed that in the field of physiologic research the technique of 
audiometry with the use of the galvanic skin-resistance response may 
be developed to the point where it will take the same part in the 
investigation of the human ear as the réle played at present by the 
study of the cochlear potential in experimental animals. 
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PROCEEDINGS OF THE MEETING OF THE JOHNS 
HOPKINS MEDICAL SOCIETY 


HELD IN HurD MeEmorIAL HALL, FEBRUARY 9, 1948 


Creatinuria in Man: The Role of Renal Tubule and Muscle Mass. Drs. Kennery 
L. ZIERLER, JOHN W. MAGLADERY, BENJAMIN P. FoLk, JR., AND JOSEPH L, 
LILIENTHAL, JR. (Department of Medicine, Johns Hopkins Hospital). 

It is convenient to consider creatinuria in terms of kidney function in which the 
load of creatine imposed upon the renal tubules exceeds the ability of the tubules to 
effect complete reabsorption of creatine. Creatinuria, then, may be due to in- 
creased tubular load (accelerated glomerular filtration rate or elevated plasma crea- 
tine concentration) or to reduced tubular reabsorption rate. Plasma creatine 
concentration, conceivably, may be elevated by administration of creatine, ac- 
celerated synthesis of creatine, extrusion of intracellular creatine, or inadequate 
disposition of creatine. Tubular reabsorption rate of creatine may be reduced as 
the result of several factors. 


Personality Factors in Severe Poliomyelitis. Dr. JacoBH.Conn. (Department of 
Psychiatry and Orthopedics, Johns Hopkins Hospital, and the Children’s 
Hospital School (Respirator Unit), Baltimore, Maryland.) 

The personalities and life situations of 15 patients with extensive, severe paraly- 
tic poliomyelitis in a Respirator Unit are described. There emergesa particular 
kind of person who behaves in a fixed, compulsive manner. This type of mal- 
adaptive, rigid personality development is to be differentiated from the “nervous 
tension’”’ of average individuals under emotional stress, as well as from overt 
neurotic behavior. These patients appear to be happier, better adjusted, phys- 
ically healthier and more active than the average person, but they lack spon- 
taneous self-assertion; they have difficulty in criticizing others, and do not ex- 
perience anger. They are overly conscientious, anxious to be accepted, appease 
others, and at the same time are striving to be independent. 

Frustrations are met by becoming even more self-effacing, by adding to already 
heavy work loads, or by exercising excessively until there develops a pathological 
state of fatigue. The onset of the extensive paralysis generally occurs after 
months of strenuous effort during a period of relaxation and self-satisfaction, 
which follows the achievement of a greatly desired goal. 


Use of Prefronial Lobotomy for Intractable Pain. Dr. FRANK J.OTENASEK. (De- 
partment of Neurosurgery, Johns Hopkins Hospital). 

The author relates the result of prefrontal lobotomy in eleven patients who 
had intractable pain as a result of malignant tumors with or without metastases. 
Five cases are described in some detail. It is pointed out that the operation inter- 
rupts the pain pathways at a psychologic rather than a physiologic level. It takes 
away the affective components of a painful state by removing the patient’s ‘‘reac- 
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tion to pain’’, while not objectively diminishing the actual perception of the painful 
sensation. All the subjects on whom the operation was performed had very brief 
life expectancies. When done in the painful states, such as tabetic crises or 
causalgia, in which life expectancy may be normal, the operation is likely to pave 
the way for an increase in knowledge of the functions of the frontal lobes. 

Dr. Lawson Wilkins: I think it might be of some interest to recall that a few 
years ago Dr. Frank Ford and I described three children with exactly the same 
syndrome of inability to appreciate pain that you have found in these cases. At 
that time, we were not sure whether the lesion was lower down in the thalamus or 
was in the subcortical zone of the frontal lobes. Apparently complete inability to 
appreciate pain without any involvement of the sensory system may be caused by 
a congenital brain defect in children who are mentally normal and show no other 
neurological defect. One of our boys went around the streets with fractures in 
his feet from cobblestones having been dropped on them, but didn’t bother to tell 
his mother. On one occasion he developed a ruptured appendix and peritoneal 
abscess which did not disturb him in the least. 

Dr. Alfred Blalock: In connection with Dr. Otenasek’s paper, there was one 
point which he undoubtedly did not have time to go into. He has talked to the 
surgical staff about the use of prefrontal lobotomy in patients who do not have pain, 
and I am sure he would be the first to say that the families of some of these people 
regard them as much greater liabilities postoperatively than they had regarded 
them before having this operative procedure. The only reason I mention this 
is that, although the use of this procedure may have perfectly definite indications, 
in some instances a patient may be a considerably greater liability than before. 
I wish Dr. Otenasek wold comment upon this point. 

Dr. Jacob H. Conn: I would like to add a word about the mechanism of pain. 
Dr. Freeman tells a very remarkable story of a young woman who had had a 
lobotomy. While lying in bed she heard the door rattle next door and knew there 
was an intruder there. The patient was aware that somebody was trying to break 
into the house, but she was not afraid because she couldn’t anticipate what that 
person would do if he were successful in getting in. After lobotomy the ability to 
look ahead, to plan ahead, and to anticipate things is very defective. As Dr. 
Otenasek has very correctly pointed out, these patients feel the pain but cannot 
really anticipate further pain or dying. 

Dr. Frank J. Otenasek: Dr. Blalock is entirely right in pointing out that lobot- 
omy might make a patient a greater liability to his family and to the community 
than he was before. That is the reason, even in this beginning while we are feeling 
our way around, why we have operated on patients who have only a very short 
life expectancy and whose physical condition cannot be improved. From the 
beginning we have seemed to be justified in advocating the operation on patients 
with pain. In none of these cases was the family unhappy. The main contra- 
indication was the patient’s personality before operation. If the patient was 
psychotic, we felt it unwise to perform prefrontal lobotomy if there was any de- 
terioration present. We did not operate in cases of overt homosexuality, etc. 
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Although the newspapers say it is possible to make a moral person out of an im- 
moral one, under some circumstances that operation is much more likely to turn 
out poorly, and the patient becomes a real liability to the community. If we have 
to be fearful about releasing what few inhibitions a psychotic may have left, the 
operation is not done. 


Changing Medical Care in our Changing National Life. Dr. Epwarps A. Park. 
(Department of Pathology, Johns Hopkins Hospital). 

Dr. Parks’ paper appeared in the Bulletin of the New York Academy of Med- 
icine, December, 1947, and was reprinted in the Journal of Pediatrics, 31: 3, 
December, 1947. 

Dr. Edwards A. Park: I speak on this subject with some embarrassment, to- 
gether with some diffidence, because I am an amateur in this field. If what I have 
to say has any merit, it lies in the fact that, so far as I have been able, I have 
tried to think in a perfectly detached manner. 

Dr. John T. King: Dr. Park claimed to speak as an amateur. I think he quali- 
fied practically as a professional. I shall speak as a real amateur in these matters. 

As I understood him, Dr. Park pointed out in the early part of his talk that the 
medical profession has been busily engaged in protecting its vested interests. 
Toward the end of the talk he pointed out that certain plans for government inter- 
vention or insurance would greatly increase doctors’ incomes. He assumes that 
doctors are ignorant of the prospect that certain proposed changes will increase 
their incomes. I doubt this, as I believe the doctors do understand this. There 
is an apparent contradiction in Dr. Park’s remarks that the doctors are trying to 
protect their vested interests on the one hand, while rejecting a more remunerative 
plan on the other hand. Perhaps he can clarify this point. 

Of course, we can sit here and discuss medical fees and prove very easily that 
certain indigent patients cannot afford diagnostic procedures and long hospital 
care at regular fees. But this is not the way the practice of medicine is carried 
on. In general, I would say that the average ethical doctor approaches these 
matters very much as this hospital does. If the patient can afford regular fees, he 
pays them. If he can pay part of the fees, he doesso. If he is able to pay nothing 
the doctor will carry him. Now, when you undertake to subsidize doctors either 
by salaries, or by health insurance, or what not, you take away a real vested 
interest in which doctors have taken pride. That is to say, you pay the doctor for 
everything he does no matter how poorly the individual is being treated. That, 
it seems to me, would be a serious blow to the doctor’s morale. You can pay a 
doctor a fee to go to an indigent patient, but you cannot make him give that pa- 
tient good care. The type of care he gives will be determined more by his interest 
in the patient, by his pride in his profession, and by whatever satisfaction he may 
obtain in treating indigent patients. My own feeling is that revoluntionary 
changes in the practice of medicine are not advisable. Possibly some branch of 
government should help our hospitals and medical schools over the crisis that 
exists now when it is so difficult to obtain private funds. I agree with the plan of 
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subsidized laboratories to carry on expensive tests which the patient and doctor 
cannot afford, such as have been established by our local Health Department. 
Moreover, some public source might very well furnish expensive material neces- 
sary for treatment. For example, collections are now being taken in Baltimore 
for the purchase of streptomycin. With all the billions of dollars for the care of the 
sick and indigent in this country, we do not yet find streptomycin available. We 
do not even have sufficient funds to enable the hospitals to pay for penicillin. 
Subsidies of this sort, it seems to me, are a direct concern of the government and a 
form of aid to which few could take exception. 

Dr. Park: 1 didn’t mean to make a contradiction. I, too, expressed surprise 
that the medical profession in general oppose health insurance as obstinately as 
they do—that is, compulsory health insurance—because it would be so much to 
the advantage of the average doctor if the impecunious patient could pay his bill. 
I think it is true that we doctors are ordinary human beings, and as such see things 
from our own interest. I think that if we are honest with ourselves, we all of us 
will admit that, like others in the struggle for existence, we are fundamentally 
selfish in our outlook. I think that the opposition to any change in medical care 
has its origin very largely in the fear that our economic interests will be jeopardized 
or our interests, in an economic sense, will be limited. I don’t believe that the 
sliding fee-for-service is at all essential, so far as the preservation of the relationship 
between the doctor and the patient is concerned. Certainly that has not been the 
situation in Sweden where government medicine affects probably half of the 
population and at least half the physicians. Professor Lichtenstein was very care- 
ful to point out the fact that state medicine didn’t interfere with the sanctity of 
the physician-patient relationship. The physician-patient relationship is deter- 
mined by a spirit within and is not determined by economic considerations, in my 
opinion. I don’t know that I can say any more than this, except that in regard to 
this last point I must take a view which is contrary to that expressed by Dr. King. 
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(These reviews represent the individual opinions of the reviewers and 
not necessarily those of the members of the 
Editorial Board of this Journal) 


Ailas of Cardiovascular Diseases, Correlation of Clinical Electrocardiography and 
Cardiac Roentgenology with Clinical History and Autopsy Findings. By 
IRvING J. TREIGER. Illus. 180 pp. $10.00. C. V. Mosby Company, St. 
Louis, Missouri, 1947. 

This is a handsomely printed and illustrated atlas in which brief summaries of 
the clinical examination and course are combined with reproductions of the tel- 
eoroentgenogram, electrocardiogram, and gross pathological specimen, with a 
summary of the autopsy findings. The atlas attempts to cover all types of heart 
disease, but there is considerable variation in the thoroughness with which various 
topics are discussed. For instance, the subject of patent ductus arteriosus is 
covered by one short theoretical paragraph without clinical descriptive material, 
and with one illustration of a heart at autopsy. Coarctation of the aorta is like- 
wise briefly treated. Syphilitic aortic aneurysm is dealt with by two clinical rec- 
ords with accompanying x-ray and electrocardiographic findings of patients who 
did not come to autopsy; four illustrations of autopsy material on other cases are 
also given. The atlas would probably have definite teaching value for medical 
students, but the material is probably too limited in scope to contribute much 
valuable information to the well-trained clinician. 


C.3B.T. 


Calcific Disease of the Aortic Valve. By Howarp T. KARSNER AND Simon Ko- 
LETSKY. Illus. 111 pp. $5.00 J. B. Lippincott Company, Philadelphia, 
Pennsylvania, 1947. 

This book is the result of a detailed investigation of 200 cases of calcific disease 
of the aortic valve, which was carried out “‘in order to learn whether the lesion is 
sclerotic, degenerative and involutional, or whether it is basically inflammatory’”’. 
The evidence collected points strongly to the view that the lesion originates in 
inflammation and that the inflammation is usually, if not always, a manifestation 
of rheumatic fever. While a major portion of the book is devoted to the pathology 
of this condition, careful attention is given to predisposing factors, clinical features, 
and a historical review of the entire subject. The book is clearly written and 
presents a wide range of material from the literature. It is an authoritative ac- 
count of calcific disease of the aortic valve which should be on the reference shelf 
of every internist concerned with cardiac disease. 


C. 3. £. 
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Congenital Malformations of the Heart. By HELEN Taussic. Illus. 618 pp. 
$10.00 Commonwealth Fund, New York, New York, 1947. 

This book is a notable advance in the understanding of congenital heart disease 
and in the direction of intelligent and successful treatment. Dr. Taussig has made 
the accurate identification of congenital malformation of the heart accessible intra 
vitam. The careful descriptions of these abnormalities herein presented summa- 
rize the labor of many years and an experience unique with respect to the number 
and variety of carefully studied cases. 

The book is divided into four parts. In the first, the author discusses the 
embryology and physiology of congenital cardiac malformations and the principles 
of clinical diagnosis. It is to these latter that Dr. Taussig’s thoughtful studies 
have particularly contributed. Congenital abnormalities of the heart follow faulty 
development occurring at some specific stage in its formation. Development of 
those portions of the heart not anatomically involved in the error proceeds un- 
altered except as it is secondarily influenced by the malformation itself. Upon the 
dynamic consequences of the malformations, as reflected in the contour and di- 
mension of the various heart chambers and as demonstrated by x-ray and fluoro- 
scopy, Dr. Taussig has seized to improve the technique of diagnosis. 

In the past, analysis of congenital cardiac malformations has rarely proceeded 
intra vitam beyond differentiation from acquired heart disease and classification 
into groups having good and bad prognosis. This grouping in general Dr. Taussig 
retains. The second portion of her book is devoted to the description of mal- 
formations which deprive the body of an adequate amount of oxygenated blood. 
Here are included tetralogy of Fallot, pulmonary stenosis or atresia, and the less 
common forms of aortic atresia and transposition of the great vessels. In part 
three are described malformations which are not incompatible with oxygen supply 
sufficient for growth, including patent ductus arteriosus, septal defects, and coarcta- 
tion of the aorta. In part four the author offers her recommendations regarding 
the therapy of these abnormalities, including the medical aspects of surgical 
treatment of congenital pulmonary stenosis. 

The book is intended as a volume of reference. As written, each of the four 
sections is more or less complete in itself. While this has resulted in some un- 
avoidable repetition and has increased the size of a large book, it has also increased 
the usefulness of the volume for its intended purpose. The various abnormalities 
are likewise described in colored diagrams which present both anatomical and 
physiological information regarding the abnormality concerned. 

With the design of surgical procedures for the correction of congenital ab- 
normalities of the heart or great vessels, or for the relief of important dynamic 
consequences of these lesions, some types have been removed from the category 
of irreversible cardiac disease. If stimulus were needed, these possibilities chal- 
lenge the physician to the greatest accuracy of diagnosis of congenital cardiac 
defects. In achieving this he will lean heavily upon Dr. Taussig’s recorded ex- 
perience, by which knowledge of the field of congenital heart disease has been so 
usefully enriched. 


E.C.A. 
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Diseases of the Nose, Throat, and Ear. 9th Edition. By Wrtwtam L. BALLENGcrr, 
Howarp C. BALLENGER, AND JOHN J. BALLENGER. Illus. 993 pp. $12.50 
Lea and Febiger, Philadelphia, Pennsylvania, 1947. 

This is the ninth edition of a well known and excellently edited textbook on 
otorhinolaryngology. A chapter on headaches and a new section on plastic 
surgery of the nose have been added to the previous edition, and the texts of the 
other chapters have been thoroughly revised and brought up to date. In its 
present form, this book is undoubtedly one of the finest and most complete in the 
field of otolaryngology. The new chapters are quite comprehensive. The 
illustrations of the surgical procedure in rhinoplasty are among the best that have 
been produced in any textbook. The coverage of all the latest advances in therapy 
is comprehensive and detailed. 

The bibliography in each chapter makes it an excellent reference book as weil 
asa textbook. It is a pleasure to review a book with so many references on each 
subject. Unfortunately, bibliographies are all too frequently incomplete or even 
absent in the modern editions of textbooks on Ear, Nose and Throat. This book 
s an excellent standard work for those students specializing in the field of otorhino- 
aryngology. 

J.E.B. 


Nutrition in Health and Disease. 10th Edition. By Lenna F. Cooper, Epirx 
M. BARBER, AND HELEN S. MitcHett. Illus. 729 pp. $4.00. J. B. 
Lippincott Company, Philadelphia, Pennsylvania, 1947. 

Nutrition in Health and Disease is written primarily as a textbook for student 
nurses, but it is also planned to serve as a reference book for the dietitian, graduate 
nurse, and homemaker. 

Part I discusses the general principles of nutrition. New chapters on planning 
family dietaries to meet the recommended dietary allowances and on Nutrition for 
Adults—young and old—are valuable additions. The infant feeding schedule, 
however, seems unnecessarily restricted by present day standards. 

Part II covers diet in disease. All therapeutic diets are discussed as modifica- 
tions of the normal diet, as it is felt that a well balanced diet is the basic principle 
for all dietary prescriptions. However, many of the sample diets do not carry out 
this precept. 

The third section is devoted to the basic foods and their preparation for the 
patient. The inclusion of recipes in a textbook of this type seems of questionable 
value when so few recipes in each category can be included. 

The tables of food values have been completely revised and simplified in Part 
IV. Ashort method of calculating dietaries has been included. This will facilitate 
calculations when accuracy is not a primary factor. 

In an attempt to cover all phases of the subject much material has been only 
mentioned, which limits the student’s understanding and appreciation. As 
stated in the preface the text is primarily for the student nurse and it may well be 
used as a basic text but should be amply supplemented by other references. 


B.C. 
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Preoperative and Postoperative Care. By WILLIAM J. TouRISH AND FREDERICK 
B. WAGNER, JR. Illus. 338 pp. $6.00 F. A. Davis Company, Philadel- 
phia, Pennsylvania, 1947. 

This book is essentially an intern’s manual on preoperative study and treatment 
and postoperative care. The largest portion is concerned with the general surgical 
patient. Essentially, it is a check list of procedures, and, as such, should be 
helpful in assuring the completion of pertinent studies. There is very little state- 
ment of the rational basis for the various procedures. There is also a great deal of 
repetition. Standard ward procedures are adequately detailed. The section 
on the passage of the Miller-Abbott tube is unusually helpful. There are special 
sections on the management of the neurosurgical, urological, and gynecological 
patient. That on the urological patient is unusually good. 

W.E.G. 


Sexual Behavior in the Human Male. By Atrrep S. Kinsey, WARDELL B. Pom- 
EROY, AND C. E. Martin. 804 and XV pages. $6.50. W. B. Saunders 
Company, New York, New York, 1948. 

This study brings a monumental contribution to the knowledge of human 
sexual behavior. Nothing comparable has been achieved before. The sexual 
histories of 12,000 persons have been secured; 5,300 are reported here; 100,000 is 
the goal. The investigation, under the leadership of Alfred C. Kinsey, Professor 
of Zoology, Indiana University, has been supported by the National Research 
Council’s Committee for Research on Problems of Sex, by means of funds con- 
tributed by the Medical Division of The Rockefeller Foundation. 

The authors present in this book, the first of a series, an account of the sexual 
experiences of 5,300 American men and boys, amounting, as the reviewer estimates 
it, to twenty million or more such events. This is a vastly larger sample of human 
sexual behavior than has ever been studied and reported before; the information 
has been obtained in a thorough fashion by the technique of individual confidential 
interview, and the data have been analyzed by appropriate statistical procedures, 
and with great practical good sense. The focus of attention is physiological, and 
the overall investigation, of which this is the first report, has been formulated as 
a “‘taxonomic” study of the sexual behavior of the human species in the American 
environment. The physiological orgasm is taken as the unit for counting. Emo- 
tional and moralistic issues have been subordinated to what is considered a ‘‘scien- 
tific,” fact-finding survey, and this natural-history approach has doubtless been a 
great help in gathering and evaluating information. Observations on emotional 
reactions and attitudes, which would also have a scientific value and would be of 
particular interest to the psychiatrist, have received some attention, and the data 
obtained have provided illuminating side lights on such attitudes, particularly as 
influenced by one’s social class. 

With appropriate statistical corrections for age distribution, the American 
male has been calculated from these data to have approximately 3 sexual orgasms 
per week. This total outlet is variously distributed among masturbation, noc- 
turnal emissions, heterosexual petting, heterosexual intercourse, homosexual 
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relations, and intercourse with animals of other species. The range of frequency 
of orgasm is very wide, from something over 30 orgasms per week, over several 
decades, to only one in thirty years. Among males under 31 years of age, average 
frequencies as low as once in two weeks, or lower, occur in only 11.2 per cent, 
average frequencies as high as once a day or more occurin 11.6 percent. Ageis the 
principal factor determining frequency of orgasm, the maximum occurring in the 
teens. There is a gradual but steady decline, thereafter, (practically a straight- 
line graph) approaching zero in extreme old age. 

Marital intercourse provides a large proportion (about 85%) of the sexual ex- 
periences of those who are married. In single males orgasm occurs only about one 
third less frequently than in married males of the same age. 

In a discussion of the social and legal implications of sex laws and mores and 
their enforcement, the authors state (p. 392), ‘85 per cent of the total male popula- 
tion has pre-marital intercourse, 59 per cent has some experience in mouth-genital 
contacts, nearly 70 per cent has relations with prostitutes, something between 30 
and 45 per cent has extramarital intercourse, 37 per cent has some homosexual 
experience, 17 per cent of the farm boys has animal intercourse. All of these and 
still other types of sexual behavior are illicit activities, each performance of which 
is punishable as a crime under the law. The persons involved in these activities, 
taken as a whole, constitute more than 95 per cent of the total male population.” 

The percentage figures in the preceding paragraph refer to the incidence of the 
behavior in question, that is the proportion of males in whom the particular be- 
havior has occurred at least once. The authors also give frequency data. In fact 
they provide, in a chapter of 54 pages, an elaborate series of ‘‘clinical tables,” 
indicating the incidence and frequency of the different sexual outlets in various 
categories of age, education, and marital status. These tables are designed to 
facilitate the comparison of an individual man’s sexual behavior with the pattern 
of the particular social group to which he belongs. 

In a detailed consideration of the very diversified patterns of sexual experience 
Kinsey’s investigations disclose a very considerable stability in the pattern of the 
individual male, and a considerable similarity in the patterns of those falling into 
the same social group. Educational level is the most significant single criterion, 
separating rather decisively the patterns of sexual activities of the groups whose 
education is destined to terminate at grammar school, high school or college levels. 
These patterns are not phases corresponding to the periods of schooling in the 
development of the individual, but appear to be pre-determined by basic differences 
in sex attitudes, set long before the actual top level of schooling has been reached. 
These findings raise interesting and important sociological questions as to the mode 
of transmission of sexual mores, on which the authors comment: “Children are the 
most frequent agents for the transmission of the sexual mores. . . . The so-called 
sex instruction which is given by parents and schools .. . has a minimum of any 
effect upon the development of patterns of sexual behavior, and, indeed, it may 
have no effect at all... . Exceedingly few males modify their attitudes on matters 
of sex or change their patterns of overt behavior in any fundamental way after 
their middle teens. ... (Attitudes determining) patterns of behavior are estab- 
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lished long before the child is likely to have any comprehension of the nature of the 
legal formalization of our codes.” 

Early maturing males tend to become more active sexually than late-maturing 
males, and the higher rate of frequency of orgasm persists, whether married or 
unmarried, and whether the earlier outlet was in masturbation, permarital inter- 
course or some other sexual experiences. One finds in the data reported here 
nothing to justify the belief that sexual energy can be ‘‘conserved” or sublimated.”’ 

In the chapter on the stability of sexual patterns, one finds this illuminating 
statement: ‘‘Many persons, of course, believe that patterns of sexual behavior 
have changed considerably within the last generation or two. . . . One is inclined to 
suspect that the amazement of the older generation at the present day behavior is 
dependent, at least in part, upon the fact that the older generation knew very little 
about the behavior of the world in which it lived when it was young, and that 
it has only more recently become acquainted with the long-established facts of 
life.’ The data of the present study have been divided between younger and older 
males, differing by about 22 years. Comparison of their sexual behavior at like 
ages indicates that the sum total of the measurable effects of those twenty-two 
years have been “‘slight changes in attitude, some increase in frequency of mas- 
turbation among boys of the lower education levels, more frequent nocturnal 
emissions, increased frequency of pre-marital petting, earlier coitus for a portion 
of the male population, and the transference of a percentage of the pre-marital 
intercourse from prostitutes to girls who are not prostitutes.”’ 

To the clinical student of human nature, this book also brings a brilliant and 
wise discussion of interviewing. A brief quotation may serve to indicate something 
of the human quality which brought success in the actual carrying out of this 
investigation: ‘‘The many persons who have contributed to this study have done 
so voluntarily and with a full understanding of what we were trying to learn through 
our questioning. To have used any sort of devious device would have ruined the 
subject’s confidence in everything we were doing. It has repeatedly been sug- 
gested that we try narcosynthesis, lie detectors, or other such means for testing 
the reliability of at least some of the answers of some of the subjects; but if we had 
coerced a single person by any such means, we would have lost our capacity to win 
things from anyone else. In any study which needs to secure quantities of data 
from human subjects, there is no way except to win their voluntary cooperation 
through the establishment of that intangible thing known as rapport.” 

J.C.W. 


Textbook of the Ear, Nose and Throat. 2nd Edition. By Francis L. LEDERER 
AND ABRAHAM R. HOLLENDER. Illus. 596 pp. $7.00 F. A. Davis Com- 
pany, Philadelphia, Pennsylvania, 1947. 

This is the second edition of a textbook of otolaryngology which has been 
designed primarily, as the authors state in the preface to the first edition, for use 
by medical students. This concise book should be a great help to medical students 
who do not intend to specialize in nose and throat work. This book is not suf- 
ficiently detailed to be of great use to the student interning in otolaryngology, or 
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to the young specialist just going into practice. It is well arranged and has some 
excellent illustrations, especially those of laryngeal lesions as viewed by mirror 
examination. 

The authors have written a type of book much needed by medical students to 
give them an introduction into the specialty of otorhinolaryngology. 


J.E.B. 


Textbook of General Surgery. 5th Edition. By Warren H. CoLe AND Rosert 
Erman. Illus. 1160 pp. $11.00. D. Appleton-Century Company, Inc. 
New York, New York, 1947. 

The textbook of surgery written by Cole and Elman, and published by D. 
Appleton-Century Company, has just been revised in its fifth edition. The 
revision has apparently been thorough and incorporated the great advances made 
in surgery during the war with their application to civilian surgery. There is alsoa 
chapter on military surgery and another on chemical warfare, neither of which the 
present writer has seen included previously in other texts. This edition appears 
to be the most up to date publication now available as a textbook of surgery. 

R.T.S. 


Textbook of the Nervous System—A Foundation for Clinical Neurology. By H. 
CHANDLER ELtiotr. Illus. 384 pp. $8.00. J. B. Lippincott Company, 
Philadelphia, Pennsylvania, 1947. 

The ambitious nature of the task undertaken in this small textbook is indicated 
by its title. The author attempts to present the important anatomical relation- 
ships and functions of the human nervous system in a diagrammatic fashion. He 
begins with a “bold but simple sketch” of what he terms the basic nervous system 
and fills in the details in later chapters. His object throughout is to correlate 
structure and function and to indicate the importance of such in clinical neurology. 

The book succeeds in presenting the basic anatomical material in a clear and 
readily assimilable fashion. The first few chapters serve as an admirable intro- 
duction to the field. The illustrations are well done. Unfortunately, limitation 
of space leaves gaps in important details, which will need filling. The treatment 
of function leaves much more to be desired, and some aspects, such as those of 
cerebellar and motor systems, are inadequate. To the clinician, moreover, in- 
numerable interjections of questionable or incorrect material dealing with points 


in pathology, diagnosis, and treatment, detract considerably from the value of the 
book. 


Textbook of Clinical Neurology. 6th Edition. By Israet S. WeEcHsLER. Illus. 
829 pp. $8.50. W. B. Saunders Company, Philadelphia, Pennsylvania, 
1947. 

The chapter on psychological diagnosis has been rewritten and there have been 
other changes in this edition. It is likely that clinicians will hold it in the same 
regard as they have its forerunners. 
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Conference on Liver Injury. 127 pp. $2.25. Josiah Macy, Jr. Foundation, New 
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Textbook of Surgery for Nurses. By Epwarp S. Starrorp and Doris DILLER. 
Illus. 577 pp. $3.25. W. B. Saunders Company, Philadelphia, Pennsyl- 
vania, 1947. 

An Outline for Teachers for use with A Textbook of Surgery for Nurses. By EDWARD 
S. SraFForD and Doris DitteR. 65 pp. W. B. Saunders Company, Phila- 
delphia, Pennsylvania, 1947. 

Treatment in General Practice, 6th Edition. By Harry BECKMAN. 1129 pp. 
$11.50. W. B. Saunders Company, Philadelphia, Pennsylvania, 1948. 
Tuberculosis. By FRANCIS MARION PoTTENGER. Illus. 597 pp. $12.00. C. 

V. Mosby Company, St. Louis, Missouri, 1948. 

















